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B&W INTEGRAL-FURNACE BOILERS 
... range in size from shop assembled “package” units (5,000 to 100,000 Ib hr) 
to field erected units for capacities up to 400,000 Ib hr. 
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STEAM 
FOR 
INDUSTRY 


--. from Babcock & Wilcox Integral-Furnace Boilers. 





Steam for industry can be produced most efficiently with units de- 
signed and constructed by Babcock & Wilcox, the nation’s most 
experienced company in its field. 

B&W’s engineering progress provides a range of steam capacities, 
pressures and temperatures that can solve your particular re- 
quirements. Modern B&W Integral-Furnace Boilers embody the 
operation, design and maintenance features that assure efficiency, 
economy and availability of clean, dry steam for any use. 

For new plant installation, expansion of present facilities or re- 
placement of obsolete units, ask B&W’s engineering staff for their 
recommendations. They'll be happy to help you work out the best 
solution. The Babcock & Wilcox Company, Boiler Division, Bar- 
berton, Ohio. 


aS THE BABCOCK & WILCOX COMPANY 
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*K PRECISIONEERING. Just where do you look for it 


at Island Creek? You'll see it at the mine face—in 
the superior seams of eastern coal. You'll see it 
throughout the great preparation plants where the 
most precise procedures and laboratory controls 
enable Island Creek to manufacture coal to the 
most exacting specifications. You'll see it in the 
far-reaching reports of Island Creek engineers .. . 
in their searching evaluation studies. You'll see it 


The important figure in buying Coal is the 
cost per 1000 pounds of steam. Right? 


Good reason to specify Island Creek coal 
I's Precisioneered* 


Sizes below 4” receive special attention. Here, centrifugal driers remove moisture accumulated during the wet cleaning process. 





also in the things you can't actually see . . . but can 
only sense . . . the obvious dedication of a career 
company to its career, coal. It all adds up to— 
“Precisioneering” . . . and, more importantly, to 
coal that produces steam at the lowest net cost per 
1000 Ibs.—in your burning equipment. Our engi- 
neers would like to lay some interesting case 
histories before you and your plant people. Write. 
Or phone. No obligation, of course. 


ISLAND CREEK 


Precisioneered Coal 


You can depend on Island Creek ...a career company .. . dedicated to coal 








Island Creek Coal Sales Company, Chafin Building, Huntington 18, West Virginia . Chicago « Cincinnati . Cleveland . Detroit . Greensboro . New York . Pittsburgh 
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© CENTRAL VERMONT Public 
Service Corp has placed an order 
for a 20,500-kw peaking gas tur- 
bine-generator unit with General 
Electric’s Gas Turbine Department. 
Delivery of the unit is scheduled for 
mid-1962, and it will be the fourth 
GE gas turbine to operate on the 
Central Vermont Public Service 
system. 

The order is the third received 
this year for this new line of com- 
bustion gas turbines to be used to 
meet peak demands for electric 
power. Others will be delivered to 
the Philadelphia Electric Co and 
the New Orleans Sewerage and 
Water Board. 

The simple-cycle, single-shaft gas 
turbine for Central Vermont is de- 
signed to burn distillate oil and is 
rated 20,500 kw when the inlet 
temperature is 80 F. When the out- 
side temperature drops to zero, the 
gas turbine has a capability of 
28,000 kw. It will drive a 27,059- 
kva air-cooled generator. 


© SIGNAL from outer space, orig- 
inating on a U. S. satellite orbiting 
some 23,000 miles from the earth, 
officially dedicated the new facility 
of Lear, Inc, Instrument Division, 
recently in Grand Rapids, Mich. 
The signal was picked up through 
the Astro Observation Station of the 
United States Army Signal and Re- 
search Development Laboratory at 
Fort Monmouth, N. J., and bounced 
to the new Lear plant. 


© RUSSIA is not engaged in a 
race with the United States or any 
other country in development of 
atomic power. So says James F. 
Davenport, executive vice-president 
of Southern California Edison Co, 
after a 10,000-mile trip through the 
Siberian area of the Soviet Union. 
Conventional steam plants enjoy 
the top construction priority in the 
electrical field in Russia, Davenport 
says. Second priority is given hy- 
droelectric power construction — 
with atomic plants in third place. 
First priority goes to steam be- 
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cause this is quicker and less costly 
to build, and the Siberian area has 
enormous resources of coal. 

Davenport reports that the Bratsk 
hydroelectric station on the Angara 
River, on the border of Outer Mon- 
golia, will be the biggest hydro 
generating station in the world 
when it is completed, with a ca- 
pacity of 4,000,000 kw. 


© GOOD WORK is being done in 
Illinois in stimulating informed 
thinking on problems of industrial 
water management. For the past 
three years the Water Resources Com- 
mittee of the Illinois State Chamber 
of Commerce has put on a lively con- 
ference which deals with the various 
aspects of water as a raw commodity. 
This year the theme was industrial 
water supply. 

One of the conference's speakers, 
Dr. Everett P. Partridge, director of 
the Hall Laboratories, asked these 
challenging questions: “‘What will 
be happening over the next decade to 
affect the value and the cost of water 
to industry? Will we no longer need 
water for power generation? Will we 
be recovering water from the oceans 
at a cost sufficiently low to make it 
attractive? Will we be able to con- 
trol the weather, distributing precip- 
itation where it is most needed?”’ 

To these intriguing possibilities, 
Partridge’s answer was, “I think 
not."’ In his opinion, ten years from 
now we will still be producing from 
fossil fuels all of our kilowatts other 
than perhaps 15 per cent from hydro- 
electric installations. While some of 
the fossil fuels will be burned directly 
in turbines, steam power plants will 
still provide more than 75 per cent of 
the greatly-increased flow of elec- 
trical energy. What power is actu- 
ally being produced from nuclear 
energy will probably still involve the 
water-steam cycle, Partridge thinks. 

Recovery of usable water from the 
oceans and from inland brines will, 
he predicts, be practiced in a few 
situations, but in his judgment the 
cost will remain too high to encour- 
age any substantial adoption by in- 
dustry. 








Some local successes in rainmaking 
by the seeding of clouds will con- 
tinue to be reported, but we shall 
still have to rely, Partridge feels, on 
storing water to carry us through 
the cycles from too much to too lit- 
tle in the runoff from natural pre- 
( ipitation. 


© UTILITY POWER LINE relo- 
cation costs constitute what is to- 
day the major problem in connec- 
tion with the new highway pro- 
gram. They are discussed in a re- 
cent book from the University of 
Oregon. 

Traditionally, and often by law, 
utilities have used highways as 
their rights-of-way for power lines. 
Changes involve relocation costs, 
so that it is often questionable 
whether this proves an advantage 
or a disadvantage for the utilities. 
The new Federal highway program 
considers the possibility of taxing 
the utilities for this privilege. Relo- 
cation costs, unless borne by the 
state, might work severe hardships 
on some of the utility companies. 

The Bureau of Business Research 
of the University of Oregon at 
Eugene, Oregon, has just published 
this pioneer economic study in this 
field, prepared for the Oregon State 
Highway Commission in codpera- 
tion with the U. S. Bureau of Public 
Roads. It deals with the implica- 
tions in free use by electric utilities 
of rural highway rights-of-way for 
their poles. The title of the study is 
“Electric Utility Non-user Benefits 
from Oregon Highways.” It is 
treated as a state problem; but, as a 
comprehensive treatise, it is re- 
search of tremendous importance 
to the electric utilities. Copies cost 
$1 each and may be ordered from 
Bureau of Business Research at the 
above address. 


© BEN ELLIOTT, professor of me- 
chanical engineering and head of that 
department at the University of Wis- 
consin, is retiring from the university 
faculty this year. During his many 
years of teaching and research in 
mechanical engineering, Elliott's spe- 
cial fields have been internal combus- 
tion engines and automobiles, and 
steam power. 

The Wisconsin professor received 
his technical education at Rose 
Polytechnic Institute, gaining his 
bachelor’s degree in 1910 and his 


master’s in 1911. The degree of pro- 
fessional mechanical engineer was 
conferred upon him by the University 
of Wisconsin in 1913. He was ap- 
pointed to his position as chairman 
of the mechanical engineering de- 
partment in the UW College of En- 
gineering in 1947. 

Throughout his professional life, 
Elliott has been a member of many 
technical societies and an active par- 
ticipant in their affairs. He was 
elected a regional vice-president of 
the ASME in 1952 and was named 
a fellow in that organization in 1953. 
In 1956 he was appointed to the En- 
gineers’ Joint Council. 


© ASME annual meeting will be 
held Nov 30 to Dec 4 at the Chal- 
fonte and Haddon Hall Hotels 
in Atlantic City, N. J. Over 300 
technical papers and discussions 
will be given. Among featured 
speakers is Lieut Gen James M. 
Gavin, formerly director of U. S. 
Army Research and Development. 
Ten awards will be given. 


© DR. JOSEPH L. GILLSON, of 
Wilmington, Del, chief geologist of 
E. I. du Pont de Nemours & Co, has 
been elected president for 1960 of the 
35,000-member American Institute 
of Mining, Metallurgical, and Pe- 
troleum Engineers. Dr. Gillson will 
take office during the annual meeting 
of the Institute, to be held in New 
York City next Feb. 14-18. As presi- 
dent-elect, AIME has named Ronald 
E. McNaughton, of Trail, British 
Columbia, manager of the Metal- 
lurgical Division of the Consolidated 
Mining & Smelting Co of Canada, 
Led. 

Promotions of Theodore I. Monte- 
lin to the position of steam engineer, 
and of Edward L. Lynsky to the 
position of power engineer have been 
announced by George Craig, Chief 
Engineer of Brown Company, paper 
manufacturers of Berlin, N. H. Mont- 
elin has been maintenance engineer 
in Brown Co’s Power and Steam De- 
partment since 1953. Lynsky will 
supervise all electrical generation 
and power maintenance functions. 
He has been a member of the Engi- 
neering Department at Brown Co 
since 1951, and is a graduate of 
Northeastern University. 

Samuel Glasstone, consultant to 
the Los Alamos Scientific Labora- 
tory, Los Alamos, N. M., has been 


picked to receive ASME’s Worcester 
Reed Warner Medal, given for an 
outstanding contribution to the 
permanent literature of engineering. 
Glasstone is being cited “‘for his 
outstanding contribution to perma- 
nent engineering literature in his 
writing on atomic energy as exempli- 
fied by his book, Sourcebook on 
Atomic Energy.” 

Ernest J. Wallner has been ap- 
pointed engineer-in-charge of the 
project section, steam turbine depart- 
ment at Allis-Chalmers, and Ray- 
mond N. Sutphin has been named 
supervisory engineer of the section. 
Wallner has been associated with 
Allis-Chalmers’ steam turbine de- 
partment since 1941. He is a graduate 
of the University of Wisconsin. Sut- 
phin came to the company in 1952. 
He is a graduate mechanical engineer 
of Stevens Institute of Technology. 

Fred R. Bruce is the new secretary 
for the Western Society of Engineers. 
Bruce completed his Business Ad- 
ministration course at the University 
of Minnesota in 1933. From 1935 
through 1958, he was employed in 
the Chicago headquarters office of 
the Greyhound Corp as an account- 
ant, statistical analyst, and office 
manager. 

Walter Crafts, associate director, 
technology, Union Carbide Metals, 
has been named president of the 
American Society for Metals. 


© 460-KV transmission line will 
be built by Pennsylvania Electric 
Co. It will be about 13 miles long, 
will be located so that it can be 
integrated with the company’s pres- 
ent network and used under daily 
operating conditions. Highest volt- 
age presently used in the system is 
230 kv. The new extra-high voltage 
line is being built to combine scien- 
tific research with practical operat- 
ing experience and as part of a 
continuing program to meet antici- 
pated demands for electricity. 
Three manufacturers will supply 
the special equipment needed: GE, 
a 115/460-kv transformer for one 
terminal and switching equipment 
for both ends; Pennsylvania Trans- 
former Co, a 115/460-kv trans- 
former for the second terminal; 
Ohio Brass Co will codperate in 
designing the insulators and in- 
sulator hardware. Various types of 
wood poles structures will be used 
experimentally, as will both steel 
tower and steel pole construction. 
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Side elevation of secondary bus system, using round tubular copp er bus conduc- 


tors, 2%” S.P.S., in unused plant tunnel. The run is approximately 


275 feet long. 


Round copper tube bus carries more amperes per 
pound of copper—cuts installation costs 


When a large eastern electrolytic refinery recently shifted to 
purchased electric power, it capitalized on the electrical and 
mechanical advantages of round tubular copper bus conduc- 
tors to effect some economies. 

» Directly below the 10,000 kv-a outdoor substation was an 
unused coal conveyor tunnel that ran some 275 feet back to 
the former powerhouse. In this, the secondary bus system 
using 2.3-kv high-conductivity bus tube, 242” S.P.S., was 
installed as shown in the drawings. 

These round conductors, having an extremely low skin- 
effect ratio (1.01) can carry well over 300 amperes per 
pound of copper—compared with less than 275 amperes per 
pound for rectangular bus of the same cross-sectional area. 

In addition to this material saving, round conductors in 
standard pipe sizes made possible installation savings through 
the use of stock-size supports, connectors, and other hardware. 

Substantial savings are often possible through the use of 
a tubular bus with a low wall-thickness-to-diameter ratio. 
More complete information on tubular conductors is avail- 
able in the Sixth Edition of The American Brass Company's 
Publication C-25. This 62-page booklet has a wealth of gen- 
eral information on the properties of copper conductors— plus 
convenient data for the most commonly used sizes of all types 
of rigid bus conductors. 

TECHNICAL SERVICES. Anaconda specialists are available to help 
you in the solution of technical problems involving the use of 
Anaconda Bus Conductors. For such service, or for a copy of 
5, see your nearby Anaconda representative. 
Or write: The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda American Brass, Ltd., 
New Toronto, Ontario. 5969 


Publication 





End elevation of tunnel showing how bus conductors are mounted 
on either wall, covered by a simple expanded metal enclosure. 
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> THE SITUATION surrounding 
arc welding codes and specifications is 
controversial, to say the least. Are 
such codes really necessary? Howard 
B. Cary, director of Hobart Brothers 
Technical School in Troy, Ohio, 
sends us this thoughtful opinion on 
the question: 


Those who severely criticize weld- 
ing codes are usually in the welding 
industry, but it is questionable if 
they would remove or eliminate the 
quality control specification that 
they employ in purchasing or in- 
specting materials they utilize in 
their own products. 

American Welding Society has 
done a notable job of standardizing 
the welding provisions in the differ- 
ent codes. Much more work of this 
nature needs to be done. 

It is true that those involved with 
one code or codes covering similar 
work become extremely familiar with 
the specific requirement of that code. 
It is only when a number of codes are 
considered together that they become 
confusing. In our new book, “ Hobart 
Basic Arc Welding Manual,”’ one 
chapter is devoted to a discussion of 
the various welding codes and their 
provisions. 

A consolidation of requirements of 
the welding sections of codes in exist- 
ence in this country, which would 
cut across the various lines now es- 
tablished, would be very beneficial. 
A possible objective would be a single 
welding code comprising sections de- 
voted to various applications or in- 
dustries, providing for various levels 
of quality. Testing procedures would 
be standardized with variations pe- 
culiar only to specific applications. 

In conjunction with such a code, 
various levels of service requirements 
and various levels of acceptability 
with respect to radiography inspec- 
tion, magnetic particle inspection, 
etc, would be established. The level 
of acceptability and applicable sec- 
tions of the general code would then 
be a matter of agreement between 
purchaser and supplier. 

In conjunction with this single 
general code would also be provisions 
for welding operator qualification 
also at various levels of proficiency. 


> FLUOR MAINTENANCE, Inc, a 
subsidiary of The Fluor Corporation, 
Ltd, has been awarded a continuous 
contract by the Pabco Division of 
Fibreboard Paper Products Corp to 
supply all maintenance services at 
Pabco’s manufacturing complex at 
Emeryville, Calif. Charles Day, vice- 
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president of Fluor Maintenance, tells 
us: 


This is one of very few industrial 
plant maintenance contracts ever let 
in which a contractor has been as- 
signed to carry out all phases of main- 
tenance, with the owner providing no 
maintenance workers’ of his own. 
Also, it is the first contract Fluor 
Maintenance has ever taken outside 
of the petroleum field. 


> IN THIS DEPARTMENT, on page 
6, May, 1959 issue, K. Hodges requests 
comments regarding snow removal 
facilities. He is considering use of a 
concrete pit containing hot water into 
which snow would be dumped and 
melted. Hodges questions if tempera- 
ture difference between heating me- 
dium and ambient may cause crack- 
ing of the concrete. Reader H. B. 
Wayne tells us: 

Relations between temperature 


change and resulting stress for rein- 
forced concrete may be expressed as 


follows: 
A. =k, X T A, =k, XT 
S, = (A. — A,) E, 
F =S, XA, 
ah F 
gl « 
where: 


A. & A, = Unit strain of concrete 
and steel respectively 
— in. per in. 

k. & k, = Coefficient of expansion 
for concrete and steel 
in. per in. per degrees F 





T = Temperature change, 
degrees F. 

S, = Steel stress, psi. 

F, = Modulus of elasticity for 
steel, psi. 

F = Total force exerted by 
steel — Ib. 

A, = Area of steel, sq in. 

S; = Bond stress, psi. 

C = Circumference of rein- 
forcing bar, in. 

| AIR TEMP =O F CONCRETE PIT— 
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Here is a sketch showing prin- 
cipal features of this type of in- 
stallation with assumed tempera- 
tures indicated. Coefficient k, of ex 
pansion for steel is usually taken at 
(.0000065 in/in F. Assuming a value 


of 0.0000070 for concrete and sub- 
stituting the numerical data into the 
above equations, gives the following 
stress values: 
A. = 0.0000070 (140 — 0) = 
0.00098 in. per in. 
A, = 0.0000065 (140 — 0) = 
0.00091 in. per in. 
S, = (0.00098 — 0.00091) 
30000000 = 2100 psi. 
Assume 1 in. diam rods, A = 0.79 
sq in. 
F = 2100 X 0.79 = 1660 lb. 


or 
> 3.14 & 1.0 


Since the above is based upon 
assumed data, the actual values will 
probably differ. For installations 
located in areas subjected to extreme 
weather, water-cement ratio should 
not exceed 6 gal per sack of cement. 
Also, reinforcement near the con- 
crete surface should be protected 
with not less than 2 in. of cover for 
flat surfaces. A minimum of 3 in. is 
recommended at corners. Sharp cor- 
ners should be avoided, because 
abrupt change of section induces 
stress concentrations. 


= 531 psi. 


> WALTERIO WATT, a mechanical 
engineer with Cia. Chilena de Elec- 
tricidad in Santiago, Chile, is a new 
reader of POWER ENGINEERING, from 
whom it is good to hear. Watt writes 
us from Chile: 


I graduated from Purdue Univer- 
sity and am in charge of maintenance 
of eight hydroelectric plants and 
three steam electric plants. .. . 
POWER ENGINEERING is going to be 
very useful to me. I received June’s 
issue and am interested in receiving 
the whole series of articles on main- 
taining centrifugal pumps. 


> IS THERE ANY KIND of a de- 
vice, available for heating systems, 
that combines a pressure-relief valve 
and a vacuum breaking device in a 
single assembly? One of our readers 
has a heating system in which there is 
a large water storage tank, and for 
various reasons he had to install on 
that tank both a separate pressure- 
relief valve and a vacuum breaker. 
That solved his problem, all right, 
but now he asks about a combined 
assembly. 

We have never heard of such a 
combination unit, but we referred 
the question to Frank E. Moran, a 
Chicago expert on heating and pip- 
ing, who tells us: 


Like you, we have never heard of a 
combined pressure-relief valve and a 
vacuum breaking device. We of 
course use pressure-relief valves on 
heating systems and know that vac- 
uum breakers are required, under 
codes, on domestic water lines; so we 
believe that if both items are required, 
separate ones should be used. 
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Some Straight Talk 
On Steam Trap Capacity 





...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 lbs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie., return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 


Figure 1 shows a 4” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 lbs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 lbs. per hr. Now, would this 
14” orifice if used in a 34” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 Ibs. of hot 
condensate per hour? The answer is 














2 
15 psig <~ 


70° F = a 


Fig. 2—Determination of the 
hot condensate capacity of a > 
steam trap. 





















Fig. 1—Determination of the cold water 
capacity of a sharp-edged orifice 
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“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water weighs 62.4 
Ibs. per cu. ft. At 15 Ibs. pressure 
and 250° F. water weighs less than 
59 Ibs. per cu. ft. This difference in 
density alone reduces the lbs. per 
hour capacity of the orifice by over 
5%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differentia] of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The 34” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 Ibs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 Ibs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 Ibs/hr. 
or just about half of the capacity of 
the 44” orifice for cold water. 


How Armstrong 
Determines Capacity Ratings 
Armstrong trap capacity ratings are 
based on hundreds of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let’s go back to the example cited 
above and in Figure 2. The trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 Ibs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 lbs. per hour for this pres- 
sure—just to be on the safe side. 
For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


* * * 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstrong 
Steam Trap Book. Ask your local 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
8102 Maple Street 
Three Rivers, Michigan 
@® ARMSTRONG 

STEAM TRAPS 


"See our catalog in Sweets Plant Engineering File” 
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WELBOND 


is the valve 


for high pressures, 
high temperatures 


Welbond is the valve designed by Yarway specifically to 
provide modern steam power plants with the ultimate in 
high pressure, high temperature valve service. 


These special Welbond features insure improved 
valve performance: 


Stem of 321 stainless steel, used with special 
packing to prevent stem corrosion 


Easy and quick accessibility. All working parts 
removable through yoke. 


Non-distorting, thermally-compensated seat 
Ventilated, easy grip handwheel 
@ Streamlined flow through body 


Welbond Valves are winning approval on superheater 
vents and drains, water wall drains, economizer drains, 
steam gage shut-off, strainer blow-off and many other 
steam plant services. Your Yarway man will be glad to 
discuss applications for your plant. 


For full information, write for Yarway Bulletin B-452. 









Yarway Welbond Valves are available in YARNALL-WARING COMPANY 
9 sizes, %" to 2%", angle and straightway t ? 

designs. Pressures to 2500 psi, temperatures 100 Mermaid Avenue, Philadelphia 18, Pa. 
to 1050° F. BRANCH OFFICES IN PRINCIPAL CITIES 


co 
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NEW VENTILATED HANDWHEEL 


GUIDED STAINLESS STEEL STEM 
AND SELF-ALIGNING DISC ea < 






HIGH TEMPERATURE PACKING 





TWO-BOLT GLAND 


ONE-PIECE BODY AND YOKE 











ACCESSIBILITY ne a! 
A rk er — 
EASY FLOW BODY Spas: S} Oeics 


— 
UNIQUE SEAT DESIGN ~~ 


way to Apeify high pressure /high temperature valves 
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In the beginning there was a dreamer and a dream, ‘The 

dreamer was Col. Edwin L. Drake - - - his dream was to drill the 
first oil well in the history of the world so the collection of oil could 
be simplified. To accomplish this end he needed a small boiler 

and a steam engine. These first pieces of steam power equipment 
were supplied to Col. Drake by a then relatively small progressive 
foundry and machine shop - - - Erie City Iron Works, 


Te) 1,41. (¢ 
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Now 100 years later the needs and the requirements of the 

giant oil industry are not quite so simple nor so easily solved, 
Numerous installations of large packaged and field assembled steam 
generators are required to produce the millions of pounds of steam 
used daily by the oil and petrochemical industries, 

Erie City has kept constant pace with these industries. At first 


with small, low pressure boilers and presently with large capacity, 

oa" depe, 7 . . . 

a °” gy e high pressure, highly efficient, modern steam generators. Oil 
. producing and processing plants all over are using Erie City boilers 


" ‘\ 
ERIE CITY = andallied steam generating equipment in their effort to satisfy 


%y _o? our nation’s basic needs. 
= x* . %- ws ‘* , . 
e A new general catalog describing all of Erie City’s products is 


Sun d En gin? 
available. Write for Bulletin SB-6092-L. 


ERIE CITY IRON WORKS: Brie, Pa. 


STEAM GENERATORS ¢ SUPERHEATERS © ECONOMIZERS ¢ AIR PREHEATERS 
WASTE HEAT BOILERS «© FIRE AND WATER TUBE PACKAGE BOILERS 
OIL AND GAS BURNERS @© STOKERS «© PULVERIZERS 
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..and for seven sound reasons: § 


1. Simplicity — only one moving part. 

2. Maintenance — practically zero. 3. One trap 
for all pressures from 10 to 600 psi. 

4. Uniform performance — operates equally well 
on heavy, light, or no condensate load. 

5. Operates against back pressures up to 50% 
of inlet pressure. 6. Rugged — unaffected by 


superheat, water hammer, vibration, or corrosive 


condensate. 7. Minimizes inventory of spare parts. 


Sarco TD's on outdoor blending tanks of Shell Oil Company, 
Sewaren, New Jersey, are installed vertically, instead of in 
the usual horizontal position, in order to drain coils after shut- 


down, thus preventing freezing. e * 


CONTROL COSTS 


In these days of sharp emphasis on cost control, Sarco 
Thermo-Dynamic TD Traps are helping plants to deliver 
the full productive power of every pound of steam. And 
because the TD has no mechanism . . . no gaskets . . . no 
narrow channels to clog, maintenance cost on the TD is 
almost nil. As one plant engineer puts it: “This TD is a 
cinch to install, it’s no bigger than a tee fitting, and it 
works in any position. The TD is the one steam trap we 
can install and forget.” 


CHOOSE THE RIGHT TRAP 


There’s an infinite variety of applications, temperatures, 
pressures and loads in industrial steam piping. Sarco can 
help you select the right trap for every job of air and con- 
densate removal, saving you money and down-time. 






















1. DRAINS AND VENTS 
at start-up. Immediately rids lines of condensate and air 


to permit normal operation. This eliminates the need for 
manual opening of valves to drain the system. 


HOW ABOUT THE BUCKET TRAP? 


With the development of the patented® Sarco Thermo- 
Dynamic Steam Trap, the bucket trap suddenly aged 
50 years. In a nostalgic way we feel somewhat sorry, 
because our Sarco bucket trap has made us thousands 
of friends. But frankly, it’s no match for the new Sarco 
TD. Progress is progress. 

Some of our customers who are getting satisfactory 
service from our bucket traps may prefer to replace their 
old Sarco bucket traps with new Sarco bucket traps. If 
you feel this way, we're flattered enough to keep on 
making Sarco Bucket Traps — strong, sturdy and durable 
as ever. Let us suggest, however, that you at least give 
the new Sarco Thermo-Dynamic Steam Trap a try, under 
your most exacting conditions. 


*U.S. Pat. No. 2,817,353 T. M. Reg. U. S. Pat. Off 
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that does what a steam trap should 








‘2 = 

air and condensate at steam temperature as rapidly as they There is no continuous bleed; nor is there loss of buckets 

collect. Does not wait for a bucket of steam to leak through of steam as in the bucket trap which must discharge steam 

a small orifice. with each cycle. % 
a STR aie i TS Ae ee ee Ra a2 sme-cttaeaan 





How long does it take your maintenance 
crew to service an ordinary trap? If it's over 


MAINTENANCE TIME: 
‘40 SECONDS! 


a couple of minutes; you're throwing away 
valuable time. The Sarco TD can be cleaned, 
blown out, if necessary, and reassembled on 
the line, in as little as 40 seconds. 6345 











Sarco can give you impartial advice on trap 
selection because Sarco makes All—5 Types: 
Thermo-Dynamic . . . Thermostatic . . . Liquid Expansion . . . Float Thermostatic . . . Camlift Bucket 


SA RCO 635 Madison Avenue, New York 22, N. Y. 


COMPANY, INC. 
STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 
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irH the increasing use of zeolite 
We cohsems and demineralizers in 
industry, the problem of keeping these 
units free from fouling confronts more 
owners and operators all the time. Rapid 
developments in the ion exchange mate- 
rials themselves continue to stimulate 
their use. The economic advantage of 
softening and demineralizing can be 
rapidly lost, however, if the units are not 
operated efficiently. 


Bacterial Fouling 


Municipal and industrial water supplies 
contain organic and mineral matter, 


than well supplies, contain high molec- 
ular weight organics. The organics, 
besides acting as food for bacteria can 
be of the type that slowly diffuse into the 
structure of the zeolite. Because the out- 
ward diffusion will be just as slow, the 
normally short regeneration period usu- 
ally will not remove this type of fouling. 
The organics, in badly infested water, 
can build up and result in deterioration 
of some zeolites, 


Other Deposits 


Iron, aluminum, and manganese deposits 
are often encountered in zeolite softeners. 
Deposits of this type coat and penetrate 
into the zeolite particles reducing the 
exchange capacity of the unit. The 
coated particles can gradually increase 
in size resulting in large, hard masses 
and channeling of the softener bed. The 
channeling is very undesirable since it 





the insoluble ferric (trivalent) form. 
When ferrous iron is oxidized and there 
is insufficient time for its removal prior 
to softening, the insoluble ferric iron will 
not be exchanged by a zeolite but will 
be filtered out. For this reason, where it 
is necessary to soften a well supply con- 
taining iron, the softener should be 
located near the well and every effort 
made to keep air from entering the sys- 
tem. Preventing air leakage is sometimes 
impossible and it is often safer and 
cheaper to remove iron in an aerator 
or a special iron removal filter 
before softening. 


Operational Factors 


Mineral and bacterial accumulations 
cause an increased pressure drop across 
a softening unit. Flow rates can be de- 
creased and pumping power require- 
ments can increase. If fouling material 


THE CARE AND OPERATION 


@ Exchange materials should be handled with care 
to maintain maximum efficiency and longer service life. 


some of which is filtered out when the 
waters are passed through zeolite sof- 
teners. The bacteria counts of many raw 
supplies are very high, particularly sur- 
face waters that are not prepared for 
human consumption. The bacteria en- 
countered are chiefly soil organisms 
including such types as sulfate reducing 
bacteria, iron bacteria and various spore 
formers. Coliform bacteria are found 
necasionally in private well supplies. 

Zeolite beds, in general, cannot sup- 
port growth of bacteria in themselves. 
The organic matter that is filtered out by 
the zeolite, however, provides a source 
of food for reproduction of bacteria. 
Many times the pH, temperature and 
other environmental conditions in the 
softener are ideal for stimulating growth. 
Water with a low bacteria count can 
become heavily contaminated in passing 
through a badly fouled softener. 

Bacteria produce slime which is volu- 
minous and adherent and cannot always 
be removed by the action of regeneration 
and backwashing. The growths of slime 
and bacteria can impart objectionable 
taste and odor to the water. Even when 
the taste and odor are not objectionable, 
the slime can cover a significant portion 
of the zeolite so that regeneration is 
partially ineffective. 

Surface supplies, to a greater extent 
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permits leakage of hardness during a 
softener run. In addition, the fouling 
becomes progressively worse as the effec- 
tiveness of the backwash is decreased. 

At one particular plant, short soften- 
ing runs developed after the zeolites had 
been in use for several years. Inspection 
revealed that the top six to eight inches 
of the softener bed was almost a com- 
pletely solid mass. To break through the 
solid top layer a heavy crow bar was 
necessary. Below the solid layer large 
round balls, some eight inches in diam- 
eter, were found. Very little of the bed 
was in its original condition and it was 
difficult to believe that any softening 
could be accomplished by the unit. This 
case is undoubtedly an extreme one 
where the combination of a poor quality 
influent water and insufficient backwash 
rate made a premature replacement of 
the zeolite necessary. 

Iron is probably the chief mineral 
enemy of zeolite material. Iron exists in 
various forms. In water supplies, such 
as deep wells, where oxygen is not 
present, iron exists in the ferrous state. 
In this form, iron is very soluble and can 
be exchanged as readily as divalent 
calcium and magnesium (the common 
hardness ions) in a softener. 

If the water supply is aerated before 
softening, ferrous iron is oxidized to 


is not removed at regular intervals, the 
exchange capacity of the softener can 
be permanently decreased. Increased 
quantities of regenerant are then neces- 
sary. The length of time required for 
backwashing and the quantity of back- 
wash water is often increased. Rinsing is 
less effective in a badly fouled softener. 
It should be kept in mind that a heavier 
fouling potential is imposed on softeners 
as the exchange capacities of the syn- 
thetic zeolite materials increase. That is, 
a unit of high capacity exchange resin 
generally filters a great deal more water 
between backwashes than the same unit 
of greensand. It becomes increasingly 
important, therefore, that close atten- 
tion be given to the backwash and 
regeneration operation. If the period 
between regenerations is more than 24 
hours and the quality of the influent 
water is inferior, or pressure drop across 
the unit is higher than normal, back- 
washing at more frequent intervals with- 
out regeneration will prove helpful. 
Fouling of the softener can and often 
does lead to other disadvantages as well. 
Besides shorter softener runs, higher salt 
consumption and greater loss of zeolite 
mineral, the quality of the effluent will 
decrease with time. Where the softened 
water is used as makeup to boilers, 
internal treatment consumption will be 
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increased, a heavier accumulation of 
sludge will develop and increased blow- 
down rates will be necessary. Very fre- 
quently, excessive periods of rinsing 
must be used before a good quality 


OF ZEOLITE SOFTENERS 





effluent is produced, which is low in 
both hardness and chlorides. 


Tables I and II list the common types 
of exchange materials used in zeolite 
softeners together with their exchange 
capacity and other operating charac- 
teristics. This information can be used 





as a guide in checking the operation of 
the zeolite unit to determine whether its 
efficiency has decreased. A daily log on 
softener operation should be maintained 
to accumulate the necessary data to per- 
mit checking of the softener efficiency. 
The anticipated loss of exchange 
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material is a maximum of 3% per year 
due to mechanical breakdown. With foul- 
ing this loss can be seriously increased. 
While the zeolite mineral is not a capital 
expense but rather a maintenance item, 





it nevertheless is important to minimize 
the cost of operation and a comprehen- 
sive program should be followed to 
assure minimum loss of resin, maximum 
salt efficiency and the continuous pro- 
duction of a good quality effluent. Such 
a program will pay dividends. 

To assure efficient operation of the 
softener, the following items should 
be checked: 


(1) Quality of the influent water. 


(2) The backwash rate and quantity of 
backwash water used. 


(3) Quantity of salt used per regeneration. 

(4) Quantity of water softened between 
regenerations. 

(5) Quantity and flow rate of water used 
for rinsing. 

(6) Periodic examination of the softener 
and exchange material. 


The correction of the problem may 
involve better clarification of the influent 
water. In some cases, revision of the 
backwash, regeneration or rinsing cycle 
or improvement of the distribution sys- 
tem may be necessary. Perhaps a peri- 
odic chemical cleaning with special 
cleaning agents may be all that is 


necessary. 
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However, if permanent damage has 
been done to the resin, then replacement 
of the material will be necessary. When 
replacements are necessary, the selection 
of one of the high capacity resins to 
replace greensand or the silicious type 
zeolite can often lead to substantial 
savings in salt requirements. Table I 
shows the comparison between capacity 
and salt requirements for various types 
of exchange materials. It should be 
noted that greater exchange capacities 
can be secured with the polystyrene 
resins at a lower salt consumption than 
with the greensands. It should further be 


_ - moted that the polystyrene resins can 


tolerate a wider variation in pH and 
temperature. In many cases, the soften- 
ing rates are higher with these materials 
and increased capacity can be an added 
benefit. The replacement of natural 
greensand with a polystyrene resin has 





resulted in as much as a 40% increase 
in softening rate and as high as a ten- 
fold increase in softener capacity. The 
savings in both salt and labor attributed 
to operation of the softener can result 
in sufficient savings to pay for the 
replacement in less than two years. 





- 

A Bet#-Field Engineer will be pleased 
to discuss your zeolite softener problems, 
review operating conditions and offer 
recommendations for the proper me- 
chanical or chemical correction to assure 
maximum efficiency. Should replacement 
of the bed be necessary, he will be pleased 
to recommend the proper Betz Resin 
for your requirements. 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets « Phila. 24, Pa. 
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Remove from carton and Metal- 
On is ready to install. Just snap 
on pipe and lock in place. 


... the specially designed alumi- 
num “‘snapstrap’’ (containing 
vapor seal) is snapped on joint. . . 


. Metal band completes the 
assembly . . . provides perfect 
joint protection against vapor 
and weather. Available in many 
colors, the Metal-On band also 
serves color coding purposes, 








Two men completed 


660° Metal-On 


New Johns-Manville Metal-On 
insulation is today’s fastest and 
most efficient way to install high- 
temperature pipe insulation... and 
protective metal jacketing 


Metal-On is still new! It is just months since its 
introduction—yet it has already been accepted by 
virtually every industry in which high-temperature 
pipe insulation needs protective metal jacketing. 


One reason for this rapid, all-out acceptance is 
Metal-On’s installation economy. A single package 
product that consists of high-temperature insulation 
and protective aluminum jacket— Metal-On entirely 
eliminates separate on-the-job metal application. In 
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Part of 2100- 
foot Metal-On 
installation. 
New plywood 
plant of the 
Winton 
Lumber Co., 
Jackson, Cal. 
Insulation 
Contractor: 
Western 
Asbestos Co., 
San Francisco. 


Metal-On pipe insulation presents 
no fitting problem. It is cut easily 
right on the job with either power 
. or hacksaws. Available in long, 

*, 8-foot sections in a complete 
range of pipe sizes through 24” 
»... by 3” thickness. 





this 
insulation job in one working day! 


fact—a section of Metal-On can be applied at least 
as fast as pipe insulation alone. 


However important installation speed may be, it is 
but one Metal-On advantage! For Metal-On also 
ends guesswork in specifying aluminum alloys and 
jacket thicknesses. Its jacket measures an ideal .016" 
thick . . . of a high-quality aluminum alloy selected 
expressly for superior weather resistance . . . good 
appearance . . . and resistance to abuse and pitting. 

Of course, Metal-On never needs painting. Won’t 
rust. Is impervious to dirt, oils and grime. And, unlike 
corrugated metal jacketing, Metal-On has no dirt- 


JOHNS-MANVILLE 


collecting grooves—its smooth surface stays clean. 


Metal-On also provides top fuel savings and ac- 
curate temperature control, because its insulating 
element is Johns-Manville Thermobestos®, finest of 
all the calcium silicate insulations for -temperatures 
to 1200F. The conductivity of Thermobestos is low- 
est of all insulations generally used in power and 
process industries. 


To help you compare Metal-On with the insulation 
you’re now using—let us send you the new technical 
data brochure, IN-217A. Write for it today. Address 
Johns-Manville, Box 14, New York 16, N.Y. 


JM, 


PRODUCTS 





For more data circle 509 on Post Card 


November, 1959 














(il . 



































\ 


EDWARD FORGED STEEL BLOW-OFF VALVES 











What’s New from Edward Valves 


New Products . . . Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





Edward Drop Forged Blow-off Valves 


... the first—and still the newest! 


Fifty years ago, when boilers operated at 250 lb 
sp the first really efficient means of blowing-down 
was with “‘new’” Edward blow-off valves. Today, 
with pressure in the 1800-2600 lb range and with 
water temperatures sometimes exceeding 600 F, 
corresponding improvements in Edward blow-off 
valves have been effected. For example, today all 
Edward blow-off valves have integral Stellite seats 
and Impactor* easy closing handles. 

All over the world, high temperature-pressure 
steam power stations rely on these Rockwell-built 
Edward blow-off valves. The reasons are basic. 
Edward valves are simple and rugged in design, 
with no “trick construction.’’ They operate easily, 
stay tight, need very little maintenance. If parts 
replacement is ever necessary, repairs are easier 
and less expensive than with any comparable valve. 

The ASME Power Boiler Code requires steel 
valves wherever boiler drum pressure is above 200 
psi... but, because blow-off service is severe at 
any pressure, operators of lower-pressure plants 
also have found it most economical to standardize 
on Edward valves. 

Catalog 12-D2 tells the full story. 


Recommended practice: Open valve nearer boiler first. Then slowly open 
other valve. After blow-off, close second valve first; then valve nearer 
boiler. This places greatest wear on blowing valve, assures a tight valve 
next to boiler, facilitates repair without a boiler shut-down. 





Popular for high pressure installations, 
the Edward welded-bonnet Univalve* 
meets Code requirements for blow-off 
service and is ideal all-purpose globe 
valve as well. Edward blow-off valves are 
available in all pressure classes from 300 ha 
way styles, with flanged or 
welding ends. 


Ib to 2500 Ib in angle or straight- y th 
Le 
44. 











Premium Features of 
Edward Blow-off Valves 


@ INTEGRAL SEAT of chromium-cobalt-tungsten alloy. 
Applied directly to body in a continuous ring, then 
machined in same set-up with bonnet guide bore 
for perfect alignment. Highly resistant to abrasion 
and corrosion. 


®@ HARD-FACED DiSK—Stellited for maximum resist- 
ance to abrasion and corrosion. Edward swivel- 
disk construction allows stem to lift vertically 
away from seat. No grinding or galling. 


®@ POSITIVE BACKSEAT isolates packing from the high 
temperature zone. Line-contact backseat seals 
EValpak* valve packing from line pressure, per- 
mits repacking under pressure. 


@ IMPACTOR HANDLE, an Edward exclusive, is standard 
equipment. Several times more effective than ordi- 
nary handles or handwheels in opening or clos- 
ing valves. 


EDWARD VALVES, INC. 


1202 West 145th Street, East Chicago, indiona 


Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 


Represented in Canada by 
LYTLE ENGINEERING SPGCIALTIES, LTD., 360 Notre Dame St. W., Montreal 1, Que. 


Edward builds o complete line of forged and cast steel valves from 4” to 
18”; in globe and angle stop, gate, non-return, check, blow-off, stop-check, 
relief, hydraulic, gage and special designs; for pressures up to 10,000 
Ibs; with pressure-seal, bolted, union or welded bonnets; with screwed, 
welding or flanged ends. *T.M. Reg. U.S. Pot Off. 
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C-E BOILERS FOR HIGHEST STEAM PRESSURES 


No. of Throttle Steam Capacity—kw 
COMPANY STATION ~e Pema mii Teoal 











Philadelphia Electric Co. 
Philadelphia Electric Co. 
Cleveland Electric Illuminating Co. 


Metropolitan Edison Co. 
Metropolitan Edison Co. 
New England Power Co. 
Virginia Electric & Power Co. 
Virginia Electric & Power Co. 
Dayton Power & Light Co. 


Central Hudson Gas & Electric Co. 
Cincinnati Gas & Electric Co. 
Cincinnati Gas & Electric Co. 
Cleveland Electric Illuminating Co. 
Cleveland Electric Illuminating Co. 
Cleveland Electric Illuminating Co. 
Consumers Power Co. 

Consumers Power Co. 

Detroit Edison Co. 

Duke Power Co. 

Duke Power Co. 

Duke Power Co. 

Niagara Mohawk Power Co. 

Niagara Mohawk Power Co. 
Pennsylvania Electric Co. 
Pennsylvania Power & Light Co. 
Philadelphia Electric Co. 

Potomac Electric Co. 

South Carolina Electric & Gas Co. 
Tennessee Valley Authority 


The above list covers American utilities 
only. Abroad, too, the C-E Controlled 
Circulation Boiler has achieved a pre- 
dominant position for 2400-lb applica- 
tions, evidenced by orders placed with 
C-E or its licensees for 23 units with an 
aggregate capacity of 5,030,750 kw. 


Eddystone 
Eddystone 


Avon 


1 5000 1200/1050/1050 325,000 
1 3500 1050/1050/1050 325,000 
1 3500 1100/1050 215,000 


FOR SUBCRITICAL PRESSURES — ABOVE 2400-LB 


Portiand 
Portiand 
Brayton 
Chesterfield 
Possum Point 
Tait 


FOR 


Danskammer 
Beckjord 
Miami Fort 
Ashtabula 
Eastlake 
Lakeshore 
Karn 

Port Sheidon 
St. Clair 
Allen 

Allen 

Lee 

Dunkirk 
Huntley 
Shawville 
Brunner Island 
Schuylkill 
Dickerson 
McMeekin 
Widows Creek 


1050/1050 165,000 
2520 1050/1000 225,000 
2520 1000/1000 250,000 
2520 1000/1000 167,000 
2520 1000/1000 225,000 
2490 1050/1000 


BCRITICAL PRESSURE — 2400-LB 


1 

1 

1 

1 

1 

2 
su 

1 1050/1000 
1 1050/1000 
1 1050/1000 
1 1050/1050 
1 1050/1050 
1 1010/1010 
1 1050/1050 
1 1050/1000 
1 1050/1000 
2 1050/1000 
3 1050/1000 
1 1050/1000 
2 1050/1000 
2 1050/1000 
2 1050/1000 
1 1000/1000 
1 1050/1000 
2 1050/1000 
3 1050/1000 
1 1050/1000 


COMBUSTION 


Combustion Engineering Building 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
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Although one unit for supercritical pressure is presently in service and 
others soon will be, today’s pressure plateau is in the 
2400-2520 psi range. 


It appears inevitable that many new units will be purchased for this pressure 
cycle, since it offers a heat rate gain of about 185 Btu over the 1800-psi 
pressure class. With ever-increasing fuel prices, there is ample 

incentive to move up to these higher pressures. 


In the entire area of high pressures, temperatures and capacities, 
Combustion is playing a leading role. As indicated by the list on the opposite 
page, 39 C-E units have been purchased for use in the 2400-lb. pressure 
range and above—33 of the Controlled Circulation design. The turbine- 
generator capacity for the 39 units listed totals over 8-million kilowatts. 
Already, 16 of these units are in service supplying steam to produce more 
than 2%-million kw. One has been in service over 3 years. 


Later this year, a C-E Sulzer Monotube unit, designed for the highest steam 
pressure and temperature to date (5000 psi at 1200 F), is scheduled to 

go into service at the Eddystone Station of Philadelphia Electric Company. 
Two more supercritical pressure units, for 3500 psi, are now under 
construction. Similar units for subcritical pressure are already 

in service for Metropolitan Edison Co. and Dayton Power & Light Co. 


Along with higher pressure, the trend is toward higher unit capacities. 
In another year, the average size of high pressure units purchased should 
be up to 250 megawatts as compared to an average of 200 mw, 

for the units listed on the opposite page. 


ENGINEERING [J 


200 Madison Avenue, New York 16, N. Y. C-218A 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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hy ALCOA ALUMINUM makes 


eood design habit 





Requirement: Low-cost, corrosion-resistant piping with 
high bursting strength 


Key to good design: Specify Alcoa Aluminum alloy piping 


Where product protection, corrosion resistance and high 
bursting strength are of foremost importance in a process, 
aluminum piping is the answer. ALCoA® Aluminum Pipe is 
the least expensive for doing the job most satisfactorily. It 
does not catalyze the decomposition of many sensitive chem- 
icals as other metals do. It resists attack by materials within 
the pipe, as well as by corrosive environments outside. And its 
clean, easily maintained appearance is ideal for food process- 
ing plants where sanitary conditions are important. 

With Atcoa Aluminum Pipe you also get a smooth, low 
friction surface, high thermal conductivity and nonsparking 
characteristics . . . all highly desirable qualities. 

In ultra-low temperature applications, ALCOA Aluminum 
Pipe retains its excellent physical properties without embrittle- 
ment. Tests to as low as — 423°F show it actually grows in 
strength as the temperature drops. That’s why it is specified 
for tonnage oxygen, nitrogen, hydrogen and helium service. 

Atcoa Aluminum Piping is regularly produced in ASA 
sizes from \% in. through 12 in., and in a variety of alloys and 








tempers, some as strong as low carbon steel. Seamless pipe in 
sizes up to 20 in. in diameter is available on special order. 

ALCOA engineers have worked closely with all segments of 
the process industries for over 40 years, and can help you 
specify the aluminum alloy pipe best suited for your process 
application. ALCoa’s unparalleled experience in this field is 
available to you for the asking. Write to the address on the 
coupon, stating your requirements as specifically as possible. 
Atcoa’s development engineers will welcome the opportunity 
to work with you on your problems. 

You also can take advantage of the wide selection of free 
ALcoa literature on aluminum for process piping and other 
process applications. Simply check the booklets you want on 
the coupon and mail to the address indicated. ALCoA will for- 
ward your material promptly and without obligation. 

During 1959, Atcoa will conduct engineering conferences 
in a number of major cities on process industries applications 
of aluminum. Contact your nearest ALCOA sales office for 
full particulars and dates. 





This is the world’s first permanent aluminum underwater oil pipeline 
being installed in Lake Maracaibo, Venezuela. Made of 4-in. pipe, this 
welded aluminum line replaces the original steel installation which 
was removed from service because of severe corrosion. In this environ- 
ment aluminum outlasts steel 10 to 1. 


« In the construction of these lines, inert gas arc welding techniques 


were used; the absence of flux eliminates post-weld cleaning. 
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Corrosion and product contamination problems were solved by 

the use of aluminum in this processing plant. Alcoa Aluminum 

provides the lowest priced pipe able to resist the action of vinyl 

acetate and other corrosive liquids such as fuming nitric acid, 

hydrocyanic acid, acrylonitrile, etc. 
Highly resistant to H2S and CO2, aluminum pipe has been proven in service 
in gas purification plants. 


Alcoa’s new UNISTRENGTH Pipe cuts cost, cuts weight with no 

sacrifice in bursting strength. The secret: wall thickness is re- 

duced everywhere but at the ends where it is needed for joining. 

This compensates for the local reduction in strength caused by : 

the heat of welding on popular heat-treatable pipe alloys. Avail- - 

able in a range of sizes with ends matching uniform wall pipe of Naval store plants find aluminum pipe and Unitrace ideal choices because 
the same size and ASA schedule number. they do not discolor or downgrade resin and other pine products. 


Aluminum Company of America 
876-L Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature on Alcoa Aluminum for piping, fittings, and many other uses in the process 
industries. 


0D) 20272 Aluminum Alloys for Handling High Purity Water 
C) 20268 Resistance of Aluminum Alloys to Fresh Waters 


eer} D 10197 Aluminum Pipe and Fittings 


Y. C) 10460 Process Industries Applications of Alcoa 
ALUAAINU AA Aluminum CD 20935 Designing to Prevent Corrosion 


ALUMINUM COMPANY OF AMERICA C) 20849 Resistance of Aluminum Alloys to Weathering C 10415 Welding Alcoa Aluminum 
and Resistance of Aluminum Alloys to Chem- 
ically Contaminated Atmospheres 





drama, 
coa Presents” 
ry Tuesday, 
"AR -TV, and the x Company 
y Award” winning 
“Alcoa Theatre®, Address 
alternate onday: 


a | City 
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THE PROPER COAL 
FOR THE PARTICULAR NEED 


PICKANDS MATHER & CO. 


IRON ORE + PIG IRON + COAL + COKE + FERROALLOYS 
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==SSHELPFUL BULLETINS 


MECHANICAL POWER 
TRANSMISSION 


101 Industrial Drives — Detailed 
information on high speed standard indus- 
trial drives offering a maximum of selec- 
tion flexibility is presented in 22-pp Bulle- 
tin 5904. Includes specifications, comput- 
ing formulas, table of ratio factors, service 
factors, horsepower rating, outline dimen- 
sions, assembly details, Risiesdien sche- 
matics and photos of typical installations. 
Western Gear Corp. 


102 Adjustable-Speed Drives — 
Twelve-pp Bulletin D-2507 gives detailed 
performance and application data on the 
all-electric, adjustable-speed V*S Jr. 
drives. Typical applications employing 
drives from % to 4 hp, specifications, di- 
mensions, and gearmotor selection table 
are given. Bulletin is illustrated with 
—_ and cartoon drawings. Reliance 
lectric & Engineering Co. 


103 Mechanical Drive — Six-pp 
Bulletin 3600 describes the Allispede me- 
chanical adjustable speed drive which 
operates on a-c power, offers speed ranges 
up to 8:1, ratings from 1 to 30 hp. Gives 
engineering and applications information. 
Illustrates modifications to basic drive — 
remote controls, mounting flanges, brakes, 
remote speed indicators. Graphs show 
speed regulation benefits gained by using 
a synchronous induction motor in the 
drive. The Louis Allis Co. 


104 Variable Speed Drives — Desig- 
nated M-592, this 96-pp catalog explains 
through copy, photos and drawings the 
wide assortment of styles, modifications 
and accessories available in company’s 
complete line of mechanical variable-speed 
Motodrives. It includes construction fea- 
tures, specifications, speed and rating 
tables, and pricing information. Reeves 
Pulley Div., Reliance Electric and Engi- 
neering Co. 


105 Helical Speed Reducers — Two 
booklets, Bulletin J-18 and J-19, contain 
detailed engineering data on shaft-mounted, 
in-line helical and right angle helical speed 
reducers. Each booklet contains 24 pp of 
rating tables, selection procedures and 
other technical data. Bulletin J-19 covers 
shaft-mounted reducers and J-18 deals 
with in-line and right-angle helical drives. 
Hewitt-Robins Inc. 


106 For Big Jobs — Vertical shaft 
Speedmaster gear reducers offering space 
and cost savings and heavy low speed 
thrust capacity are described in Bulletin 
5908, about 16 pp. Provides selection in- 
formation, dimensions, capacity data and 
ratings for these helical gear reducers, as 
well as lubrication information. Service 
factors for various industry applications 
are charted. Examples of standard and 
special applications are given. Western 
ar Corp. 


107 Helical Gear Reducers — In- 
formation on a complete line of helical 
a speed reducers is contained in 20-pp 

ook 2751. Provides selection data on 20 
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reducer sizes in double, triple and quad- 
ruple reductions, and contains tables of 
losd classes and service factors, horse- 
power and torque ratings, dimensions, 
overhung load for high and low speed 
shafts, and mounting arrangements. Link- 
Belt Co. 


108 Electromagnetic Clutch — 
Detailed information on a complete line of 
electromagnetic clutches, in six series with 
torque capacities from 1.8 through 13,000 
lb-ft, is furnished in 20-pp Bulletin 6304- 
1B. Provides design, specification and 
application data, photos, cross-section 
sketches, dimensions, torque ratings, 
and speeds. I-T-E Circuit Breaker Co. 


109 More Flexible Couplings — An 
expanded line of Para-flex cushion cou- 
plings, from fractional to 190 hp per 100 
rpm, is described in 12-pp Bulletin A669C. 
Of two new sizes included in the line is one 
capable of delivering 2000 hp at 1080 rpm. 
Photos, drawings and text explain design 
features and operating characteristics of 
Para-flex. Detailed tables of horsepower, 
ratings, prices, dimensions and service fac- 
tors for many applications are provided. 
Dodge Mfg. Corp. 


PUMPS, COMPRESSORS 


110 Vertical Turbine Pumps — 
Featured in this product bulletin is a line 
of vertical turbine pumps job-engineered 
to suit specific applications in industry. 
Design and construction details are noted, 
and applications listed. Fiese & Firsten- 
berger Mfg., Inc. 


111 Rotary Pumps — Features and 
advantages of company’s Series D internal 
gear myer grew n designed for transfer- 
ring a broad group of liquids in a wide 
viscosity range are detailed in this product 
bulletin. Construction and performance 
data are given, as well as dimensional data 
and diagrams. The Wayne Pump Co. 


112 Process Compressors — Heavy 
duty balanced/opposed compressors for 
refining, chemical and petrochemical in- 
dustries are featured in 46-pp Bulletin 160. 
Advantages of design and construction are 
illustrated and described, cross-sections of 
cylinders and detailed specifications are 
included. Clark Bros. Co. 


113 Eliminating Explosions — Bul- 
letin 173, 12 pp, presents recent findings 
on mechanism of explosions in pipelines 
and compressor starting air lines. Dis- 
cusses research on nature of explosions and 
shock waves in piping, and these observa- 
tions are applied to compressor air starting 
systems. Concludes with discussion of pre- 
ventive measures for eliminating such ex- 
plosions. Clark Bros. Co. 


INSTRUMENTS AND CONTROLS 


114 Electronic Instrumentation — 
Eight-pp Bulletin A-913 describes elec- 
tronic control equipment with integrated 


building-bleck system components de- 
— or process and power industries. 
Illustrated chart has major system com- 
ponents arranged functionally for given 
process variables. The Swartwout Co. 


115 Construction Services — Bulle- 
tin 107, 16-pp, describes and illustrates 
peg whe installation thru start-up serv- 
ice for automation and instrumentation 
systems. Services include a contract or- 
ganization furnishing installation draw- 
ings, installation of panels, field instru- 
ments, field interconnections, commisrion- 
ing, operator orientation and supplemen- 
tary instrumentation personnel where 
needed. Panellit Service Corp. 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 117 and 118. 











116 On Unit Ventilator Control — 
Described in this unit ventilator control 
application manual, about 88 pp, are man- 
ufacturer’s automatic control systems for 
hot water, steam, gas-fired and electric 
unit ventilators. Actual control applica- 
tions are shown on each page, covering 
many makes and models marketed by 
major unit ventilator companies. Com- 
plete cycles of operation, damper sequence 
charts, specifications for precise tempera- 
ture control and installation data are 
included for each. Barber-Colman Co. 


117 Mass Flowmeter — Bulletin 
GEA-6925, 8-pp, describes theory, opera- 
tion and advantages of industrial flow- 
meter that measures flow of fuels, indus- 
trial liquids, and gases directly in pounds. 
Includes ranges, specifications and dimen- 
sions, and cutaway drawings illustrating 
operation. General Electric Co. 


118 on Thermocouples — Catalog 
EN-S2 contains 50 pp of detailed informa- 
tion on thermocouples and thermocouple 
components and accessories. Lists and 
describes standard assemblies in protecting 
tubes and wells for general applications; 
specialized thermocouples and assemblies; 
and bare and insulated thermocouple 
wires, replacement elements, ceramic in- 
sulators, metal and ceramic protecting 
tubes, wells, terminal heads and extension 
leadwires. Leeds & Northrup Co. 


119 Boiler Water Gage — Details of 
operation, construction and ratings of the 
Refragage, which uses light refraction to 
give black and white readings of liquid 
levels, similar to reflex gages, on high 
pressure boiler are covered in Data Unit 
No. 356. Jerguson Gage & Valve Co. 


120 Radiation Detectors — Pre- 
sented in 30-pp Catalog C93-la is a de- 
scription of the theory and fundamentals 
of radiation pyrometry as well as the func- 
tion, construction, and application of 
Radiamatic pyrometers. A section on how 
to choose proper radiation detector is also 
included, and instruments for use with this 
type of temperature sensing element are 
described. Minneapolis-Honeywell Regu- 
lator Co. 


121 Choosing Pulse Transformers 


— Designed to help in narra low 
power pulse transformers, Bulletin P'T-204 
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covers blocking oscillator applications, 
Bulletin PT-205 is for interstage coupling 
applications, and Bulletin PT-206 covers 
specific applications where transformer 
parameters are known. Characteristics of 
pulse transformer are discussed, applica- 
tions listed, and a waveform is included. 
Technitrol Engineering Co. 


VALVES, PIPING, FITTINGS 


122 Bronze Gate Valve — Bronze 
gate valves designed for tough service and 
easy maintenance are described in Bulle- 
tin AD-2340. Two lines are outlined, the 
rising stem and non-rising stem, in sizes 
\4 through 3 in. with screwed ends. Sizes 
and dimensions are included. Crane Co. 


123 Flow Control Valves — Catalog 
310, 8 pp, describes operating principles, 
design features and performance charac- 
teristics of company’s mechanical feed- 
back servo valves. Provides a schematic 
diagram, cutaway photo and performance 
curves. Includes glossary of servo valve 
terminology. Moog Servocontrols, Inc. 


124 Adjustable Cam Valve — Cata- 
log Sheet Section IV describes an adjusta- 
ble cam, lever-operated control valve de- 
signed to maintain accurate flow-pressure 
drop ratios for oil, steam, water, air and 
gas pressures to 300 psi. It is used chiefly 
to control flow of fuel to a burner in re- 
sponse to instrument control. Bulletin 
presents features, operation and installa- 
tion information, illustrations and per- 
formance curves. Atlas Valve Co. 


125 Hydraulic Valves — Operation 
and application of pressure controlled hy- 
draulic valves are covered in 20-pp Catalog 
230. Discusses factors influencing correct 
choice of valve, such as normal spool 
position, operating pressure source, pilot 
or direct operation. Also shown are flow 
diagrams, pressure vs flow curves, ratings, 
dimensions, drawings and specifications 
Rivett, Inc. 


126 Control Valves — Characteris- 
tics and features of company’s control 
valve are detailed in 20-pp Bulletin 150. 
The eccentric principle utilized in this 
valve is diagrammed and primary advan- 
tages are listed. DeZurik Corp. 


127 Pipeline Strainers — Bulletin 
1210-1 describes self-cleaning pipeline 
strainers in sizes from \4 through 3 in. 
Construction features, ratings, dimensions 
and weights are supplied. Sarco Co., Inc. 


128 Branch Connection Fitting — 
Six-pp Bulletin TF-1-59 contains data on 
branch connection fittings designed for 
fast, durable and economical pipe branch- 
ings. Design data given in tables. Forge 
and Fittings Div., H. K. Porter Co., Inc. 


WATER, SEWAGE TREATING 


130 For Water Treatment — Offered 
in 30-pp Booklet D97-2 is a compilation of 
article reprints on instrumentation for 
treatment of water and sewage. What in- 
struments water and sewage plants use, 
how they are used, and their function in 
controlling automatically the many varia- 
bles in treatment processes are among 
topics covered. Minneapolis-Honeywell 
Regulator Co, 


131° Clarifiers Thickeners — Bulle- 
tin WC-123, 6 pp, on Rota-Rake water and 
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liquid treating units contains drawings and 
data on main model types. These include 
bridge-sup’ and center- designs. 
Provides description of Rota-Rake opera- 
tion and discussion of design features, such 
as submerged orifice plate water collection 
system. Graver Water Conditioning Co. 





Postage-free cards for ordering 
catalogs are on page 117. You 
may also use the cards to order 
literature mentioned in the ads. 











BOILERS, HEAT EXCHANGERS 
AND TUBING 


132 Smaller Packaged Boilers — 
Bulletin 1243 describes Power-Pak pack- 
aged automatic boilers in the 15- to b5-hp 
range for low pressure steam or hot water 
heating. These units include integral oil, 
gas or combination firing equipment con- 
trol and safety features. Tells features 
contributing to boiler room economy. In- 
cludes dimensions, weights, ratings. Orr & 
Sembower, Inc. 


133 Automatic Boilers — Power- 
master Model 3 packaged automatic boil- 
ers are yam te and illustrated in 12-pp 
Bulletin 1260. Boiler types, including gas, 
oil and combination gas-oil models, a 
specially-designed hot water boiler, and 
steam atomizing principle for use with 
No. 6 oil are we Bey Ratings and dimen- 
sions of all sizes given, as well as details of 
burners. Orr & Sembower, Inc. 


134 Heat Exchangers — Radiafin 
heat exchangers for air and gases are dis- 
cussed in Bulletin 11R. They serve power 
and process applications for heating, cool- 
ing, or dehydrating air and other gases. 
Bulletin describes and illustrates spiral- 
wound fins, molded neoprene bushings, 
housings, headers, and others. Schutte and 
Koerting Co. 


135 Heat Exchanger Tubes — Prin- 
cipal features, technical information, com- 
position and applicable specifications for 
manufacturer’s heat exchanger tube alloys 
are discussed in 8-pp brochure. District 
sales offices and stock depots are listed. 
Scovill Mfg. Co. 


136 Heat Exchanger Tubes — 
Eight-pp Bulletin TB-431 describes the 
attributes of company’s Lectrosonic heat 
exchanger tubes, demonstrating how qual- 
ity controlled manufacturing procedures 
provide for good fit in tube sheets, ease of 
fabrication and optimum fluid flow. Speci- 
fications and data included. Tubular Prod- 
ucts Div., The Babcock & Wilcox Co. 


137 To Trim Tubing Costs — To 
point up advantages of tubing vs bar stock, 
particularly if an alloy steel is involved, 
Bulletin TB-430 serves as a primer on how 
to cut cost by using mechanical tubing. 
Discusses initial cost, structural advan- 
tages of tubing, fabrication by machining, 
types of steel, types of tubes, procurement. 
Tubular Products Div., The Babcock & 
Wilcox Co. 


COAL AND ASH HANDLING 


138 Crawler Tractor — The HD-16 
crawler tractor powered by the 16000 
engine is described in Catalog MS-1318, 
14-pp. It includes cutaway of the tractor, 





diesel engine’s combustion chamber, track 
release mechanism and hydraulic dozer 
control unit. Matching equipment is pic- 
tured and described; attachments, listed. 
Allis-Chalmers Mfg. Co. 


1 39 Pneumatic Conveying — The 

role of pneumatic conveying equipment in 
the pulp and paper industry le dlevenned in 
16-pp Bulletin F F-26-2. Descriptions cover 
the handling of salt cake, wood chips, lime, 
soda ash, pulpknot rejects, and various 
clays. Photos, drawings, and specification 
tables are included. Fuller Co. 


140 on Spiral Conveyors — De- 
scribed in 60-pp Catalog 951 are spiral 
conveyors and fittings for meeting practi- 
cally any requirement and operating con- 
dition. Four principal types — helicoid, 
sectional flight, ribbon flight, and cast 
iron — are listed along with special types. 
Selection tables list materials which can 
be effectively handled in a spiral conveyor, 
giving weights, loading classifications, 
characteristics and horsepower factors. 
Data on spiral feeders is provided. Also 
listed are unit drives, along with tables for 
drive selection. The Jeffrey Mfg. Co. 


141 Chain Grate Stokers — Bulle- 
tin 5010MC describes features and ad- 
vantages of company’s heavy duty forced 
draft chain grate stokers. Typical longitu- 
dinal section through stoker is shown, and 
drawings of installations showing various 
boiler types included. Laclede Stoker Co. 


142 Economical Ash Handling — 
Introduced in this bulletin is the Econo- 
Ash system, pre-engineered to handle 2 
to 6 tons of ash per day and pre-fabricated 
to sell for about a third the cost of other 
systems. Text stresses advantages offered 
smaller plants by this system and explains 
operation. The Allen-Sherman-Hoff Co. 


ELECTRICAL 


143 Vertical Motors — Featured in 
16-pp Bulletin 219 is detailed information 
on design and application of vertical squir- 
rel cage induction, synchronous and wound 
rotor motors, 150 hp and up, frames 584 
and larger. Bearing selection chart, com- 
parative costs of motor type, specifications 
and normal torques are included, as well 
as cutaways showing construction and ven- 
tilation features. The Ideal Electric & 
Mfg. Co. 


144 Turbine Pump Motors — Illus- 
trated in color, Bulletin F-1975 introduces 
company’s Type HV-1 Unibase turbine 
pump motors with Microset coupling. 
Shows a cross-section of the motor and 
explains design features. Details advan- 
tages of integral construction, and explains 
the coupling which permits fine-adjust- 
ment of pump impellers without shaft 
disassembly. U. 8. Electrical Motors, Inc. 


145 For Outdoor Service — Bulletin 
F-1953, 16-pp, describes the Holloshaft 
turbine pump motors for outdoor service, 
and explains the story behind the motors’ 
principles of design. Design features — 
such as the revolutionary Lubriscope fast 
oil-filling lubrication system — are illus- 
trated and explained. Cut-away view of 
the motor, with call-outs to features are 
included. U. 8. Electrical Motors Inc. 


146 For Molded Case Breakers — 
Twelve-pp Bulletin GEA-6757 describes 
company’s line of industrial molded case 
circuit breaker accessories and modifica- 
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Manufacturing Chemists for Over 100 Years 


CITRIC 
ACID 


Offers Unique 
Advantages in Cleaning 
Stainless Steel 
Equipment 


For chemical cleaning of stainless steel equipment such as boilers, heat exchangers, atomic 
reactors and chemical processing equipment, citric acid is the product of choice. Now, by 
using citric acid (which is chloride free), you can be sure of safe, efficient cleaning with 
reduced after-rinsing. Citric acid has a history of proven success. 

Here are the unique advantages of Pfizer Citric Acid that you can discuss 

with your chemical cleaning service company: 


Citric acid is highly efficient in Citric acid cleaning completely Citric acid is sold as a dry, 
removing imbedded metal and eliminates the possibility of 100% acid—meaning savings in 


@ oxide film from stainless steel. @ chloride stress corrosion. @ storage and handling. 


@ ing or sequestering ability. 


Citric acid’s excellent seques- Citric acid can be effectively in- Citric acid is water soluble, 
tering ability prevents repre- hibited without losing its clean- easy to handle, and non-toxic. 


@ cipitation of dissolved scale. 


CHAS. PFIZER & CO.,INC. « Chemical Sales Division + 630 FLUSHING AVENUE, BROOKLYN 6, N.Y. 


Branch Offices: Clifton, New Jersey © Chicago, Iilinois « San Francisco, California * Vernon. California + Atlanta, Georgia « Dallas, Texas + Montreal, Canada 
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tions. Provides information necessary to 
select, specify and order. Products are 
illustrated and text is supplemented by 


LER F PUMP outline dimensional drawings. General 
are BRINGING NEW ECONOMY Electric Co. 


147 Reduced Voltage Starters — 

TO | N D U STRY and U Tl LITI ES | Eight-pp Bulletin GEA-6860 defines re- 
duced voltage starters, tells when and 

os { ron where to use them and how to select them. 

ES oe i 4 Contains starter selection table and com- 
5 a parison table for determining which 

starter best suits the application. Illustra- 
tions show the manual autotransformer, 
magnetic autotransformer, primary re- 
sistor, and part winding starters, and 
schematic connection diagrams are in- 
cluded for each. Brief text stresses ad- 
vantages of the line. General Electric Co. 












148 Magnetic Starter — Illustrated 
and described in 16-pp Bulletin 14-B1 is a 
line of magnetic starters featuring simplic- 
ity of construction and maintenance. Cut- 
away views showing details are included, 
as well as application information, ratings, 
wiring diagrams, and selection data. 
Furnas Electric Co. 


149 Safety Switches — Front-oper- 
ated light, standard and heavy duty 
safety switches are presented in 8-pp Bul- 
letin 502. Contains information necessary 
for specifying and ordering safety switches, 
including dimensions, capacities, voltages 
and horsepower ratings. Frank Adam 
Electric Co. 


150 Small Basic Switches — Cata- 
log 63 contains 20 pp of detailed informa- 
tion on a line of small basic switches for a 


It will be worth your while to get full 
information about “John Crane” 
Seals for your high temperature, 







high anew boiler feed pumps. At : variety of industrial applications. De- 
numerous installations they are setting records in cates Seotunes and applications, and in- 
. P . cludes photos, diagrams and specifications. 
the saving of maintenance, feed water and kilowatt costs. Micro Bwitch, Div., Minneapolie-Honey- 
, : well Regulator Co. 

Get detailed data by requesting our eS ae 
. rinting mand Meters — 
Bulletin S-230. At the same Bulletin GEA-6892, 8-pp, describes print- 


time we will give facts and figures ing demand meters for precision recording 


of loads. Discusses application, design, and 


on installations now in operation. cost of PD-55F and PD-57F meters. Also 
includes operating, construction and elec- 
On letterhead request, trical specifications, and dimension dia- 
we will furnish a complete grams of units. General Electric Co. 
layout to meet your pump 152 Tips on Connectors — Al- 
- : though small enough to fit in a billfold, 
requirements. Give us this little 36-pp booklet gives about 25 
make, model and serial time-saving applications of company’s 
ber of Pres-Sure connectors for solderless wire 
numer of your pump, splicing and terminating. Illustrated with 
plus temperatures, suction — 70 o——- gives a Tat — ae 
. amples of jobs that can be done with just 
and discharge pressures. cms taal crimping tool. Includes chart of 


wire combinations approved by UL and 
CSA. Buchanan Electrical Products Corp. 


153 Portabie Test Sets — Featured 
in 8pp Bulletin SB-OCR-1 are portable 
test sets for oil circuit reclosers. Operation 
. ‘ . details of the test sets are given, as well as 
If you are operating a power plant, boiler room, industrial or specifications and overload capacity curves. 


commercial hot water pump system, Bulletin S-230 can help Multi-Amp Electronic Corp. 


you. Contents include full details on hot water shaft seals 154 Battery Technology — Bulle- 
: P tin GB-1896 is a 36-pp handbook of tech- 
that offer the same cost savings as boiler pump feed seals. nical instructions and engineering data on 
the care of motive power storage batteries. 
Covers all phases of lead acid battery 
: theory, operation and maintenance. Cap- 
Crane Packing Company, 6429 Oakton Street, Morton Grove, IIL, — line ——— ee as well 

. : } : as changes, charging and discharging cy- 
(Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont. cles, plate composition. Gould-National 

Batteries, Inc. 


4 S> é cS 

. rs a ° 

a SD) ey a =e 155 Brush Maintenance — Practi- 

MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS cal tips on brush operation and mainte- 
rance on high-current, low-voltage gen- 


CRANE ee COMPANY erators used in electrolytic processes are 
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Important Economies for Other Hot Water Service, Too! 
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ae the specifications of a typ- 
ical controlled volume pump and 
you can quickly judge its accuracy 
... corrosion resistance ... even 
controllability. But you’ll find no 
specifications for dependability or 
low maintenance, which may be far 
more important in determining a 
pump’s usefulness. 

Over the years Milton Roy has 
studied thousands of pumps, com- 
paring design and construction with 
service records, in an attempt to 
pin down the characteristics that 
contribute most to dependable 
pumping. Most of these character- 
istics demand more time consuming 
methods of manufacture and more 
expensive materials than conven- 
tional designs. All of them have 
been incorporated into the standard 
Milton Roy pumps. 


Alignment 
an absolute necessity 


The pump base has more to do with 
good pump alignment than any 
other single part, yet its importance 
is rarely recognized by the pump 
buyer. Dependable pumping de- 
mands an extremely rigid and 
sturdy webbed base that positively 
resists deformation and prevents 
the misalignment that is sure to re- 
sult. Base pads should be machined 
to eliminate the problems of align- 
ing and protecting rough cast parts. 

Massive pump frames are another 
necessary bulwark against distor- 
tion. Just as rigid bases keep mo- 
tor, drive, and pump aligned, heavy 
pump frames keep plunger, pack- 
ing, and liquid end in line. As a 
result, both packing and plunger 
wear more evenly and give longer 
service. 


“Over-Engineering”’ 
assures longer life 


Typical examples of how depend- 
ability must be built into a pump 
are the crank nuts. Conventional 
hardware often permits _ slight 
crank slippage . . . just enough to 
throw an undesirable strain on the 
pump drive. Substituting more ex- 
pensive brass nuts boosts costs, but, 





November, 1959 


how to choose a dependable 


controlled volume pump 



































These three Milton Roy pumps have been feeding phosphate solution to the 


boilers of a major East Coast brewer for twelve uninterrupted years. Aside from 
periodic lubrication and examination, the total cost of parts replaced in that time 


is gust $18.00 . 


since they can be drawn up tighter, 
eliminates the problem of slippage. 

Other examples of “over-engi- 
neering” that extend pump life in- 
clude generous bearing surfaces 
that far exceed permissible mini- 
mums... self lubricating connect- 
ing rod bearings . . . special gear 
tolerances that eliminate grinding 
wear, vibration, and noise .. . and 
high cross head length to diameter 
ratios to absorb unavoidable abuse 
without injury. Furthermore, the 
surface of the pump must be pro- 
tected with a resistant coating as 
protection against corrosive fume 
and splash. 


The low cost 
of dependability 


Obviously, a pump with features 
like these has to carry a higher 
price tag than one without. But the 
cost of dependable pumping is some- 
thing else again. As the caption 
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.. twelve sets of packing. 


above illustrates, savings gained 
through years of dependable pump- 
ing with minimum maintenance ex- 
pense far outweigh any slightly 
higher initial cost. There’s little 
doubt that the more dependable 
pump always costs less in the long 
run. 

If accurate precision metering of 
liquids is one of your problems, look 
again to the enviable reputation 
more than 75,000 Milton Roy pumps 
have established for dependable 
controlled volume pumping. 


Milton Roy Company, 13800 East 
Mermaid Lane, Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 





Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems + pH Instruments 
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Here’s POWER 


fo clean tubes from 1/2” to 2” 


Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 


operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 


speed, and ease of operation offer a marked 
Sea» = contrast with external cleaners costing many 
times more. 


ey = An air valve directly behind the Rotojet 
Expanding scraper Expending bresh motor permits one-man operation. Very 
and replaceable and replaceable little headroom is required, and either ver- 
element. element. tical or horizontal tubes can be cleaned. 


Simplicity of Rotojet design and precision 
construction assure long service, efficient use 
{seus of power, and freedom from trouble. Eco- 
nomical brushes, cutters, and scrapers meet 
Air valve for practicolly any requirement. 
etme Send for Bulletin J-410. 






ELLIOTT COMPANY — ROTO PLANT 


Tube Cleaner Specialists Since 1910 






147 Sussex Avenue, Newark, N. J. 
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given in 16-pp Bulletin CP-3004. Included 
is discussion of metal-graphite brushes 
used in plating generators, ther with 
explanations of contact drop, friction, re- 
sistivity, and commutator surfacing, and 
section on facing-in of new brushes, dust 
removal, selective action, and factors 
affecting brush life. National Carbon Co., 
Div. Union:Carbide Corp. 


OTHER EQUIPMENT 


156 Boiler Water Control — This 
6-pp bulletin describes an automatic side- 
stream boiler water control system de- 
signed to keep boiler water crystal clear. 
Installation photos, flow diagrams, analy- 
sis tables, specifications, dimensions, ca- 
pacities, and controls are included. 
Sparkler-Filtrion Corp. 


J 
157 Aluminum Jacketing — Alu- 
minum protection for insulated lines and 
elbows are described in Bulletin J-1. Fea- 
tures of jacketing include moisture barrier, 
lap seal, cross crimp, six weights and two 
alloys. Specifications, Childers Mfg. Co. 


158 Iron-Impregnated Floor — 
Discussed in 24-pp Bulletin Mp-4d are 
major features sought in the design of any 
industrial floor subject to heavy use, such 
as wear and corrosion resistance, economy, 
spark resistance, static-dissemination, 
color, easy maintenance. Photos, diagrams 
and text cover method of application and 
typical installations of the Iron-Clad con- 
crete floor. The Master Builders Co. 


159 Mechanical Dust Collectors — 
Recent improvements in mechanical dust 
collectors including a new involute design 
are described in 8pp Bulletin 300. Con- 
tains detailed drawings and application 
diagrams of involute design and other 
features. Research-Cottrell, Inc. 


160 industrial Gloves — Featured 
in 16-pp Catalog WR-459-28 is a line of 
industrial gloves and finger cots available 
in a variety of synthetic materials as well 
as natural rubber. Includes comparative 
test charts and detailed selection data. The 
Wilson Rubber Co., Div., Becton, Dickin- 
son and Co. 


161 Processing Equipment — Con- 
tained in 22-pp Catalog 386 is detailed 
information on a line of equipment for 
processing of chemicals and food. roducts, 
and for recovery of by-products. Mechani- 
cal details and specifications for a variety 
of evaporators, drum, rotary, spray and 
pan dryers, flakers and coolers, autoclaves, 
autoclave quick-opening doors, processing 
kettles, and gas cleaners are included. 
Buflovak Equipment Div., Blaw-Knox Co. 





Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufacturers also 
prefer not to send literature to those 
in foreign countries in which they 
have no sales representatives. 











162 Safety Color Code — This 
folder, illustrated in color, covers national 
color identification system for safety pro- 
motion and more efficient industrial pro- 
duction through equipment identification. 
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Things You Should know about 


pases 
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NEW NEW 


TYPE F The economy 


cable, Type T Dekoron Multicouple 
Cable consists of insulated, numbered and 
twisted wires covered with 90% closed 
No. 30 cotton braid and outer sheath 


of .050” thick 105°C PVC. Moisture and 
chemically resistant; approved for direct TY 
burial. Can be installed without PE . 
conduit, or with smaller Same construction as 


conduit when necessary. Type T, above, except has outer 
covering of modified 
square lock galvanized 
steel armor overall which 
shields cable, serves as 
conduit and provides 
crush resistance with 
great flexibility. 









TYPE AT 


Type AT Dekoron 
Multicouple Cables incorporate 
all advantages of Types A 
and T. Consists of armored 
Type A sheathed with .050” 
thick 105°C PVC. Moisture, chemical, 
and high crush resistance. 
Approved for direct burial or installation 
without conduit in open racks. 


SKOROIN 


MULTICOUPLE EXTENSION WIRE 


Dekoron multiple pair harness of thermocouple 
extension wire is available now in three constructions, 
each in either Iron-Constantan or Chrome-Alumel. 
All are guaranteed to meet or exceed ISA specs 

for standard grade extension wire. 








And -— equally important — all are designed 

to drastically reduce thermocouple extension wire 
costs. Dekoron Multicouple Extension Wire 
reduces installation and maintenance time . . . often 
cuts initial material costs. . . 

always lowers installed costs. 


A-116A 


® 
UD yor produc QUALITY + RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY 


DEKORONM FPRODUCTS Divigion . MANTUA, OHIO 
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Paint finishes are also described. Mc- 
Dougall-Butler Co., Inc. & 


16351 yping Engineering Symbols 
thod of using an electric type- 
aie tie quick, convenient typing of 
og = symbols and equations needed in 
field of engineering is the subject of 
this 8-pp bulletin. Describes variet ng 
symbols which can be Nag on. 
ington Rand Div., Sperry d 


164 Vibration Mounts — Featured 
in this$8-pp bulletin are vibration!mounts 
employi ing the principle of “rubber-in- 
shear” tojfprovide vibration isolation and 
acoustics control. Engineering details, per- 
formance data, diagrams and tables in- 
cluded. Hamilton Kent Mfg. Co. 





pee Outstanding Among 
This Month’s Catalogs 


165 on Retaining Rings — 
Forty-pp Catalog 1216 is an engineer- 
ing specification manual said to cover 

= cent of known retaining ring 
applications, and includes both Spirolox 
and improved Circolox ring specifica- 
tions. Contains application illustrations 
as well as information on selection of 
materials and finishes, design factors, 
charts on rotative speeds and thrust 
loads and typical layouts for both 
internal and external ring applications. 
Ramsey Corp. 


166 Self-Lubricating Packings 
— This 12-pp catalog tells what Pal- 
metto self-lubricating packings are, 
and discusses their advantages on pump 
rods and shafts and valve stems. De- 
scribes four stranded forms. Provides 
quick calculator tables on weights and 
lengths and ordering suggestions. Each 
of 29 packing types is illustrated and 
described as to recommended service, 
uses, temperature limits, sizes, packag- 
ings, prices. An ong te chart pin- 
points correct packing for _ type of 
service. Greene, Tweed & 


167 Chain Link Fencing — 
Booklet BI-439, 12-pp, lists complete 
availabilities, illustrates various fence 
components, accessories and discusses 
design considerations of aluminum 
fencing. Chain link fencing basically 
includes supporting posts anchored in 
the ground, fence fabric attached to 
posts, standard accessories used to 
attach, stretch, brace or finish fence 
fabric. Kaiser Aluminum & Chemical 
Sales, Inc. 


168 Industrial Fans — Funda- 
mental data relating to capacities and 
construction of industrial fans incorpo- 
rating a universal discharge are pre- 
sented in 28-pp Bulletin L-5. Included 
are rating tables giving volumes of air 
delivered, rpm, horsepower at various 
static pressures, and outlet velocity and 
velocity pressures, as well as tables of 
correction ratios for deviations from 
standard atmospheric conditions, mate- 
rial specifications. Lehigh Fan & Blower 
Div., Fuller Co. 


169 Wire and Cable Terms — 
Presented in this 52-pp pocket-sized 
booklet is a glossary of wire and cable 
terms. Lists alphabetically common 
terms, expressions, and units used in 
the electrical wire and cable industry. 

Standard Wire & Cable Co. 











POWER ENGINEERING 





This Bailey boiler control system assures maximum fuel economy in the 
operation of two 50,000 Ib per hour capacity pulverized coal-fired 
boilers at Toms River. 


How Bailey helps control 
STEAM COSTS AT TOMS RIVER 


With a Bailey-engineered control system you can measurement, combustion and automatic control are 
count on a high output of available energy per unit your assurance of the best possible system. 
of fuel, whether you operate a small industrial boiler 


; ‘ 2. Experience 
or a large central station boiler. pe 


_ . R a . , Bailey Engineers have been making steam plants 
They did at Toms River — Cincinnati Chemical . e , 6 P 
ip La ot : ae : work more efficiently for more than forty years. 
Corporation’s plant in Toms River, N. J.! Bailey : ‘ ; a 
: ey Veteran engineer and young engineer alike, the men 
Controls help them save fuel by continuously main- “RE, 
“er : ; eo . who represent Bailey, are storehouses of knowledge 
taining desired operating conditions. ; 
on measurement and control. They are up-to-the- 
Most high-efficiency steam generating plants rely on minute on the latest developments that can be 
Bailey because: applied to your problem. 


1. A Complete Line of Equipment 3. Sales and Service Convenient to You 


There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert 
engineering counsel on your steam plant control 


Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering and 
control equipment that has proved itself. Thousands 
of successful installations involving problems in problems. A139-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° CLEVELAND 10, OHIO 
in Canada—Baliey Meter Company Limited, Montreal 
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FRELEYW CENTRAL STATION UNITS 


Landmarks From Coast to Coast 


A decade of growth of the electric power industry and of Riley Stoker 
Corporation, one of America’s leading suppliers of steam generating and 
fuel burning equipment, is symbolized in these Central Station installa- 
tions and customers — representing a few of the many Riley Central 
Station Boilers that have been installed in this period of great expansion. 


Now, a new era of growth is here. New Riley boiler designs and fuel 
burning techniques will provide the high degree of dependability and 
efficiency required. 

For details on the latest Riley developments consult your Riley 
representative. 


Below — Central Illinois Light Company's R. S. Wallace Station has had Riley Units installed since 1939. The latest is a 690,000 Ib/hr Riley 
Reheat Unit. Another Riley 825,000 \b/hr Unit is being installed at LaMarsh Station. Commonwealth Associates, Inc., Engineers. 
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Houston Lighting and Power Company has installed twelve Riley Boilers in the past twenty 
years. Here is a recent installation at the North Houston Steam Electric Station. 
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You get what you want when you order Morton 
Purex Salt. It's the high-purity, economical, evap- 
orated salt that's 100% soluble. None of your pur- 
chase price or freight bill goes toward paying for 

lubles or sludge that are often present in 
ordinary salt. 

What's more, Purex, unlike common granulated 
alt, is made in acontrolled-particle size to prevent 
packing and channeling in brinemaking equipment. 
Brine tanks never need cleaning out 
With sludge-free Morton Purex Salt, you prevent 

tl itdowns for maintenance... save time 
and ¢ nitiiels eliminate labor costs for cleaning 
out brine tanks, and you end the problems asso- 
ciated with dissolving salt of uneven particle size. 
Purex can be used in bulk wet-storage systems 
and in both the regular and the new fiber-glass 
Morton Model-E Brinemakers. 
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“When | order salt, | want salt—not salt and a lot of sludge!” 


Buy Purex Salt—it’s sludge-free! 
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Purex Ordinary Salt Purex a 





These filter pads lapproximately 1/6 This close-up view shows you how 
actual size) compare the amount of Purex Salt, compared to common 
insolubles in 5-lbs. of ordinary salt with granulated salt, is more uniform in size, 
5 Ibs. of Purex. Morton Purex contains helping to prevent packing and 
no wasteful sludge or insolubles channeling in brinemaking equipment. 






For more information about Morton Purex Salt and for free, expert 
help on water-conditioning or brine-making problems, write or wire: 


CONIPANY ya 


INDUSTRIAL DIVISION /Am‘ 


\ 
/ \ 
Dept. PEI, 110 No. Wacker Drive, Chicago 6, Illinois ) yf wy 
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Erosion, due to dry ash ee 
sliding down the hopper, [eens 

is the big problem ©) | 
in this ashpit. 


Water jets can cause 
abrasion of ashpit floor 
refractories, and water 
splattered on the walls 
may cause spalling. 


Continuous deposits 
of ash from a stoker- 
fired boiler have an 
abrasive effect on 
this ashpit lining. 





refractory wear 
in ashpits with 
B&W 
Kaocrete 


Relining ashpits is expensive. That’s 
why power engineers specify heavy- 
duty B&W Kaocrete-D. On job after 
job, in all types of ashpits, this 
refractory castable has withstood the 
heavy abrasive and erosive attacks of 
sprays, jets, rakes and shovels. 


The reason? Specially designed B&W 
Kaocrete-D has the strength and 
hardness needed for tough ashpit service. 
It has unusually high resistance to 
abrasion, erosion and spalling. It also 
saves time because it can be cast or 
gunned in place. 


For the facts and figures on Kaocrete-D, 
as well as Kaocrete-A which is 
recommended for less severe 
applications, consult your local B&W 
Refractories Engineer. 

Send for Bulletin R-40 which gives data 


on B&W Kaocrete Refractory 
Castables for lining ashpits. 





Baw REFRACTORIES PRODUCTS: B&W Alimul Firebrick «e B&W 

80 Firebrick e B&W Junior Firebrick e B&W Insulating Firebrick e B&W 
Refractory Castablies, Plastics and Mortars e B&W Silicon Carbide 
B&W Ramming Mixes e B&W Kaowool 


For more data circle 523 on Post Card 


November, 1959 








38 POWER ENGINEERING 











j CL... 





nce in a while... 


something big comes along. Maybe it’s a piece of wood 
or ball of pyrites or a chunk of frozen coal. Even in the 
best managed plants it happens occasionally. When it 
does, you have a right to expect the feeders to your 
pulverizers or cyclone burners not to plug or jam. 


S-E-Co. Volumetric Feeders and S-E-Co. Gravimetric 
Feeders are built to assure reliable operation no mat- 
ter what comes along. The full 24” width of coal stream 
from inlet through to outlet and the fact that the coal 
is carried on a heavy duty belt contribute to this abil- 
ity. The samples of frozen coal, wood, and pyrites you 
see on the opposite page are just a some of the over- 
sized objects that have come through S-E-Co. feeders 
without interrupting the flow of coal. 


Of course you don’t want to feed your pulverizers or 
cyclones a steady diet of wood and pyrites. What you 
do want is a steady, well controlled flow of coal. Even 
fine, wet, sticky coal is duck soup for S-E-Co. feeders. 


In your next boiler specification include 
S-E-Co. Volumetric or Gravimetric Feeders 


Write for bulletins. 
ty j O< : Equipment Company 
723 HANNA BUILDING e CLEVELAND 15, OHIO 
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Now... Pa 


Metering Pump’ 


ckless 


ACCURACY! ECONOMY! DEPENDABILITY! 


Proven Masterline Design! 
Eliminate Costly Down Time a 
These Unique Features 


Packless Liquid End Construction 
Flooded Suction Not Required 
Constant Volumetric Displacement 


Built-in Safety Relief Valve 


nd Maintenance with 


Design Eliminates Entrained Air On Hydraulic Side 


Interchangeable With Standard Masterline Liquid Ends 


@ Plus All Regular Masterline Features: Simplified crank 
drive, pre-tested accuracy, sturdy construction, separate 
motor and speed reducer, adaptable for automatic or 
remote control... everything to insure dependable 


operation at lowest maintenance cost. 


“PATS. APPL. FOR 
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SEND for our new specifi- 
cation sheet with full data 
on the Masterline Packless 
Metering Pump #903 


HILLS-McCANNA COMPANY 
4620 West Touhy Ave. + Chicago 46, Ill. 


See us at the Chemical Show Nov. 30- Dec. 4 
Booths 1173, 1174, 1175, 1176 


hill 
IhicCaltita 
company 
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Company 


Thirty years of leadership in valve manufacture 
now brings you the Hills-McCanna Ball Valve! It 
offers every advanced feature to help you cut costs, 
step up production, reduce maintenance, and im- 


prove product quality. 





% 
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C 
% 
O 
O 
> 
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: 
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Save money!...solve valving problems 
...send for free booklet describing the 
complete line of Hills-McCanna Ball 
Valves. Send for your copy of booklet 
#1100. 


WwW 














See us at the Chemical Show Nov. 30 - 
Dec. 4, Booths 1173, 1174, 1175, 1176 


N 


Now a BALL VALVE 
with all the features youve wanted 


Drip Tight Shut-Off 

Self Adjusting Seats For Extended Valve Life 
Top Entry For Easy In-Line Maintenance 
Quick Opening 

Minimum Pressure Drop 

Two-Way Flow 

Reduced Maintenance Cost 


“PATS. APPL. FOR 


A ills 


Itic Cal 


HILLS-McCANNA COMPANY ? 7) 
4620 West Touhy Ave. + Chicago 46, lil. C OM 3 


x 
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POWER PLANT PRODUCTS HEAT ENGINEERED BY FOSTER WHEELER: 
Central Station and Industrial Steam Generators + Steam Condensers and Pumps * Pulverized Fuel 


Systems + Feedwater Heaters « Packaged Steam Generators « Cooling Towers «+ Nuciear Components 
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The one kind 
of engineering 
every plant 
needs 


You may use heat to produce steam, electricity, or 
chemical reactions—but if you use it for any industrial 
purpose at all, heat is probably one of your major items 
of operating expense. There’s also a good chance that 
heat is costing you more than it should. 


That’s because every piece of equipment that uses 
heat—be it a steam generator, heat exchanger, or simply 
piping—is a potential weak spot in your budget unless 
it is engineered to get the optimum out of the heat- 
dollars you put into it. At Foster Wheeler, getting the 
most out of heat is expressed as Heat Engineering. 


Heat Engineering is the reason you'll see FW-built 
equipment in such critical places as nuclear power 
stations, on the world’s largest and most efficient tankers 
and naval ships, in giant steam-electric plants, and 
refineries and chemical process plants of all types and sizes. 


If your company is contemplating any modernization, 
expansion, or replacement where heat is concerned, why 
not check into the difference Heat Engineering can 
make? Contact Foster Wheeler Corporation, 

666 Fifth Avenue, New York 19, N. Y. 


Heat Engineered products, plants and processes 
... for the world’s industrial progress. 


FOSTER WI WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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The future of an industrial cooling tower is no 
better than its background. Its performance and 
service life are dependent wholly on the practical 
experience and specific product knowledge of the 
people who design it. This suggests that you con- 
sider people as carefully as you consider price if 
you are to receive full-value returns from your 
investment. 


When you buy a Marley Double-Flow, qualified 
people and abundant experience are basic parts of 
your purchase. You contract for the services of the 
industry’s largest staff of engineering specialists, 
and each member—from years of specialization in 
thermal performance, structural and mechanical 
design, or application economics—contributes ma- 
terially to the true value of the product you buy. 


Of equal importance is the company’s overall ex- 
perience gleaned from designing and building 
6,854 fan cells of large capacity industrial Double- 
Flows in the last 21 years . . . the sound basis of 


all Marley engineering. The only adequate file of 
authentic information on cross-flow cooling is the 
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service history of all these installations. It evalu- 
ates every advancement and innovation in cross- 
flow cooling and, of course, is available only to 
Marley engineers. 


At its Research Center, the company accelerates 
the acquisition of experience. In this excellently 
equipped facility, 30 engineers and technicians in- 
tensively test and analyze materials, equipment, 
components, complete towers; they scientifically 
appraise the value of theoretical approaches to 
new standards of cooling performance and operat- 
ing economy. From experience gained through this 
program, Marley develops the steady flow of de- 
sign advancements that pace the industry. 


The ability of Marley people to apply their ex- 
tensive experience to cooling tower design is 
demonstrated by the results of tower tests made 
public annually. Year after year, they prove that 
Marley Double-Flows— THE ONLY TOWERS 
WITH A PUBLISHED RECORD OF PER- 
FORMANCE—consistently meet the most exact- 
ing specifications of purchasers in every industry. 
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A Periodic Report on Atomic Energy 
A. W. Kramer, Editor Development Throughout the World 


Published by Technical Publishing Co. 


November 1959 


Tremendous Headache. If Madame Curie were alive today she would no doubt be quite 
amazed by four large volumes of Congressional Hearings recently released by the 
Government Printing Office in Washington. These four volumes, totaling over 3000 
pages, report the hearings before the Joint Committee on Atomic Energy held this 
year on the general subject of Industrial Radioactive Waste Disposal. 





When Madame Curie and her husband discovered radium in the early years 
of this century, the seemingly unending release of energy from this strange new 
substance was a source of universal astonishment. How was it possible for this 
substance to emit energy, spontaneously, year after year, without apparent diminu- 
tion of the quantity of radium involved? 


Today, some 60 years later, we know many of the answers to this aston- 
ishing phenomenon. We understand many of the forces inherent in the nucleus of the 
atom, and have been able to apply them for both the benefit and the harm of man. 
Today, these nuclear forces form the basis of the world-wide interest in the 


development of nuclear energy. During the last 15 years, as a result of this new 
knowledge, a new industry has arisen, bringing with it promise of virtually un- 
limited power for all mankind. 


This new industry, however, also brings with it many new problems, one 
of which concerns the disposal of wastes —— radioactive wastes. The solution to 
this problem, if there is an ultimate solution, may well be one of the most 
serious we have to face. Few, outside of the nuclear field, can have any concep- 
tion of its seriousness or magnitude. It has been estimated that by the year 
2000, when we may possibly have some 700,000 megawatts of nuclear heat capacity 
installed, we will be producing about 280 metric tons of fission products an- 
nually. These fission products will constitute an intense source of deadly radia- 
tion and, unless proper protective measures are taken, will remain a serious 
threat to the well-being of the general public for many years. At least one of the 
isotopes produced in the wastes —— americium — has a half-life of 510 years, 
which means that the waste will ‘retain some radioactivity even after several thou- 
sand years. According to this same estimate, the quantity of the single isotope of 
strontium-90 produced will be so large by the year 2000 that roughly 16 million 
cubic miles of water would be needed to safely dilute it. That is more fresh water 
than there is in the world, including that stored in the polar icecaps. Dr. 
Wallace de Laguna, who made this estimate, points out that the quantity offstron- 
tium-90 which is expected to exist by the end of the century, unless properly 
contained, will be more than sufficient to injure all of mankind. 





This gives us at least one authoritative opinion on the scope of the 
problem we are facing in the application of nuclear energy. There is probably no 
technical reason to assume that these problems cannot be solved if they are ap- 
proached objectively and with full understanding of what they imply, but the 
difficulties must not be underestimated. As a matter of fact, this problem of 
industrial radioactive wastes is only one of a number of continuing technological 
headaches which the rapid application of science has brought about in our society. 
Fortunately there are those within the industry as well as in our public bodies 
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who are aware of the seriousness of the problem of radioactive waste disposal, and 
it was for this reason that the hearings before the Special Subcommittee on Radia-— 
tion were held in Washington during the early weeks of this year. This subcom- 
mittee invited the leading experts and minds in the country to contribute papers 
and discuss these problems with the members of the Committee. The testimony, 
discussion, and technical papers presented at these hearings form the content of 
the four volumes previously mentioned. If nothing else, the sheer volume of the 
data impresses one with the importance of the problem, but the technical content 
is extremely valuable and these volumes no doubt form the most comprehensive 
treatment of the problem of radioactive waste disposal that has been made 
anywhere. 





The Total Environment. The nuclear industry is not unique in its pro- 
duction of industrial wastes. Virtually every important industry has been con- 
fronted with problems of waste disposal that affect the public interest to a 
greater or lesser degree. For many years questions of air and water pollution by 
industry have been problems of public bodies which have resulted in the formula- 
tion of various legislative measures for their control. The characteristic which 
distinguishes radioactive wastes from other industrial wastes, and which makes 
them more dangerous as they may be released to the air, the soil, or surface 
waterways, is that they are not detected by the human senses, and that their 
dangerous effects may persist over decades or even centuries. Thus, in the 
disposal of radioactive wastes, the total environment of man becomes the area of 
public interest. Since the creation of these wastes is related to the nature of 
the industrial processes, to the environment, and to the permanent maintenance of 
equilibrium conditions for the protection of biological life, every problem of 
plant location in relation to its environment must be considered. Once the indus-— 
try comes into operation, the continued rigid supervision and monitoring cannot 
be relaxed. 


The levels of activity of radioactive wastes from the various industrial 
processes involved in the nuclear industry are generally quite low until the 
fission reaction takes place in nuclear reactors. When the fuel is irradiated by 
neutrons in reactors, tremendous amounts of fission products are created; and when 
the fuel has been spent or depleted, these have to be removed and disposed of. The 
handling and disposal of these highly radioactive wastes requires extraordinary 
care and time, and the exposure of the workers is rigidly controlled. Highly 
active material is stored in designated areas or buried. Low-level wastes are 
stored in tanks or retaining basins until their activity has decreased to a value 
permitting them to be discharged into rivers and lakes or to the atmosphere where 
gases are involved. 


Up to the present, the atomic industry, through the control exercised 
by the AEC, has kept the hazards in the disposal of its industrial radioactive 
wastes well below any appreciable effect upon the industrial worker or the popula- 
tion at large, but no generally acceptable plan has as yet evolved for the final 
disposition of the very large quantities of highly radioactive wastes that are 
anticipated in the future. No solution other than semi-permanent storage in arti- 
ficial structures is available now for the containment of high-level wastes. The 
present practice of storing high-level waste in tanks is a temporary expedient 
inherited from wartime. It is temporary because, even if tank storage should 
ultimately turn out to be the most economical means for the management of wastes, 
the serviceable life expectancy of the tanks themselves may be only a fraction of 
the hazard-life of some of the fission products they contain. 


Underground storage in tanks imposes other unusual problems, for 
example, the continuous production of heat in the waste liquids by the beta and 
gamma radiation resulting from the decay of radioactive isotopes. This form of 
heat generation is a unique industrial phenomenon since it is not controllable by 
any known method. In concentrated wastes the heat generated is sufficient to cause 
the wastes to boil for long periods of time due to the decay of the long-lived 
fission products (cesium and strontium). Indeed, operating conditions are possible 
which would create a waste that would boil for a hundred years. To some extent 
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such boiling is utilized to reduce the volume stored by letting the wastes con- 
centrate themselves. The fact that the heat generation rate decreases as the 
radioactive isotopes decompose to stable elements is not a significant factor in 
design because the highest initial rates must be provided for. 


Ocean? Not Big Enough. The disposal of high-level wastes in the ocean 
has had much discussion. Both in the United States and Great Britain, such wastes 
have been packaged in stainless steel containers encased in heavy concrete and. 
sunk in the deep parts of the oceans. It is not logical, however, to conclude in 
view of present limitations of oceanographic knowledge that this practice will be 
sanctioned in the years to come. So many unknowns and unpredictables, with 
respect to oceanic behavior, still remain that management and governments will be 
driven to the safer practice of keeping high-level radioactive wastes under more 
obvious scrutiny and control than would be provided by most ocean disposal pro- 
cedures. While it is hoped that the containers used in present ocean disposal 
procedures will remain intact for at least a century, thereis noabsolute assurance 
they will do so, and even then, that is, after a hundred years, a certain amount 


of activity will still prevail. 


With respect to ocean disposal, a simple illustration will help to 
clarify the scope of the problem. The tolerance limit that is generally accepted 
for mixed radioisotopes in drinking water in the United States is 10-7 microcuries 
per milliliter, or 420 curies per cubic mile of water. At a waste-—production rate 
of 100 x 10% curies per year by 1980, dilution of the waste produced in one year 
to acceptable limits would require 238 million cubic miles of water. The total 
volume of water in the oceans is 317 million cubic miles. This gives us a useful 
yardstick. The figure, 100 x-10% curies per year is probably quite meaningless to 
most of us. We can appreciate it better if we realize, that allowing for continual 
decay of radioactivity, enough radioactivity will be generated by 1980 so that the 
entire volume of the oceans would be needed to dilute the activity generated by 
about two years of power reactor operations. 


Obviously, the major part of all radioactive waste that is generated 
will have to be contained in some manner. Tank storage of this material would 
probably be physically possible, but the danger of accidental release would be an 


ever-growing biological threat. 


Storage in Geologic Environments. Among the various disposal methods 
considered, two seem to offer some promise at present: (1) storage in formations 
of natural salt; (2) storage in deep, permeable formations in which natural condi- 
tions would prevent the migration of the waste. It has also been suggested that 
wastes could be disposed of in the underground spaces left by depleted mines. 





Much study has been given the possibility of utilizing such natural 
formations, and natural salt deposits seem to be promising. Salt is readily sol- 
uble in water, and salt deposits generally can exist at or near the land surface 
only in very dry climates. The occurrence of salt at depths is independent of 
present climates. Because salt deposits are dry, impervious, and do not fracture, 
radioactive wastes might be stored and contained indefinitely in them. 


Salt is plastic (it flows under pressure) so it is self-sealing, that 
is, it contains no free openings at depth because they are sealed by plastic for- 
mation. Because of these favorable properties, salt has been studied more than any 
other geologic material as an environment for waste disposal. Salt, furthermore, 
is widely distributed in the United States, and deposits occur in at least 235 of 
the 49 states. If disposal in salt beds proves feasible, it may therefore be pos-— 
sible to locate disposal sites near power reactors and chemical processing plants. 
This would reduce the tremendous problems involved in the transportation of the 
radioactive wastes from the power plants to the disposal sites. 


More than 24 million tons of salt is produced annually in the United 
States, but our reserve of salt is so stupendously large that it is essentially 
inexhaustible. Therefore, the use of carefully chosen salt deposits for disposal 
sites would probably not deny to us the salt that will be needed in the future. 
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Storage oi liquid in salt beds is not a new or untried idea. In the last 
six years mining and oil field operations have created more than 28 million bar- 
rels of storage capacity for petroleum products, chiefly in salt deposits. 


Mined space in such rocks as shale and chalk costs about $3.00 to $7.00 
per barrel of capacity to create. Space in salt is formed much more cheaply——$1.00 
to $2.00 per barrel of capacity, becauseJit can be created simply by dissolving 
the salt with water. In contrast, above-ground storage of waste in steel tanks 
costs on the order of $20.00 per barrel of capacity. 


Of course, even if storage in natural salt deposits proves feasible, 
many formidable problems remain. Methods for the injection of the liquid wastes 
into deep, permeable formations will have to be worked out. Loss of permeability 
in the ground due to chemical reaction between the earth materials and the in- 
jected liquid, corrosion of well casing by waste liquid, rate of heat dissipation, 
and chances for boiling and geyser action in injection wells, all introduce dif- 
ficult problems involving both equipment and methods. The effectiveness of the 
geologic environment as a trap to contain the waste liquids for hundreds of thou- 
sands of years is also a factor about which little is known at present. 


Utilizing Radioactive Wastes. Some people believe that the problem of 
high-level radioactive wastes may be solved by salvaging fission-—product isotopes 
for beneficial use in industry and agriculture, in biological studies, and in 
medical services. To a certain extent this is possible. Many isotopes could be 
salvaged, but not all of the long-lived ones are useable now, and none are eco- 
nomically recoverable. For example, cesium and the rare earths may be separated 
and recovered, but this would not eliminate the need for storage of the residual 
waste for at least years or decades. Their removal would lower the radioactivity 
by a factor of 10,000 to 1,000,000, but the activity in the residual liquid would 
still be 1000 to 100,000 times greater than could be released to the environment. 





Considerable work has been done in efforts to store the radioactive 
wastes in solids such as ceramic materials and in glass. In this form they would 
have great permanence and even if buried in the ground, there would be little 
danger of them being leached away. It has even been suggested that very high-level 
fission products stored in the form of glass and suitably shielded might serve as 
sources of low-level heat for space heating. 


No doubt, certain quantities of radioactive fission products can find 
application in pharmaceutical plants and in food—processing establishments for 
sterilization of products, but it is unlikely that this market would be appreci- 
able. In this area, high voltage accelerators will provide serious competition. 


No student of this field can escape the fact that waste handling and 
disposal has international as well as national aspects. This is peculiarly an area 
where political boundaries have little or no relation to the waste disposal prob- 
lem. This is particularly true in the dispersal of materials to the environment 
via the atmosphere and surface waters. From both the national and international 
standpoint, one cannot ignore the increasing problem which will result from the 
rapidly increasing use of mobile reactors, such as submarines, surface ships, and 
possibly aircraft in the near future. 


From even this brief consideration of the subject, it will be evident 
that this question of radioactive waste disposal has presented the human race with 
a first-class headache which will take a vast amount of intellectual aspirin to 
dispel. The Curies could hardly have foreseen the stupendous problems their dis- 
covery of radium would someday impose on society. In the final analysis, it may 
be easier to lick the controlled thermonuclear reaction than to solve the waste 
disposal problem. A controlled thermonuclear reaction produces no lingering 


radioactivity. 
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For cooling water systems, 


the latest word is ENDCOR’ 


ENDCOR — new from Dearborn’s research laboratories, gives 
better corrosion control at lower cost in open recirculating 
cooling water systems. 


ENDCOR ~— promotes rapid film formation . . . is completely stable 
against oxidizing agents. 

ENDCOR - sharply reduces corrosion rates and deposit formations 
. .. minimizes sludge adherence to heat exchange surfaces. 


ENDCOR - permits operating any open system at higher 
PH readings... saves on acid. 


Developed after exhaustive experiments, ENDCOR has been incorporated in 
Dearborn’‘s Polychrome and non-chromate treatments and successfully tested 
under severest laboratory and operating conditions in customer plants for over 
a year. Available now in powder or briquette form. Your Dearborn engineer 
will be happy to fit these new treatments to the specific needs of your 

system. Call him today or write for detailed Technical Bulletin. 





DEARBORN CHEMICAL COMPANY 


Executive Offices: Merchandise Mart, Chicago 54 + Plants and Laboratories: Chicago 
Linden, N. J. « Los Angeles «+ Toronto « Honolulu + Havana « Buenos Aires 





EFFECT OF ENDCOR ON 
CORROSION RATE 


CORROSION — WEIGHT LOSS IN MG/DAY 
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All Pilots Fit All Main Valve Sizes 
Downtime, Maintenance, 
Inventory Reduced 


~~. Pressure 


~ 
~ 
= 


Differential 
Pressure 


Back Pressure 


Combination Pressure 


Air Adjusted Pilots 


Remote Control Panel 


Let’s start off by admitting there’s no 
such thing as a “maintenance-free” 
regulating valve. Any valve that auto- 
matically controls temperatures or 
pressures within close limits can be 
affected by dirt in steam lines. 

If trouble does develop, engineers 
want a regulator they can get back on 
the line — fast. That’s one reason why 
more engineers are standardizing on 
Spence Regulating Valves with exter- 
nally mounted pilots. The simple test 
of disconnecting the external bends 
establishes whether the trouble is in 
the main valve or the pilot. 

If the main valve is the trouble spot, 





it can be maintained without removing 
the valve body from the line. If the 
pilot is the trouble spot, it is easily re- 
moved for cleaning. However, if pro- 
duction downtime is a strong factor, 
the fastest method is to install a spare 
pilot and it is inexpensive. 

All Spence pilots fit all sizes of 
Spence main valves. If you have twenty 
pressure regulators, for instance, all you 
need is one spare pilot. It will fit all 
main valve sizes from 4” to 12”. 

Another advantage of the Spence 
design is the external pilot is inter- 
changeable. You can change the func- 
tion of a regulator by merely changing 
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and Temperature 








the pilot. In many plants this can rep- 
resent an important factor in reduced 
inventory costs because you only carry 
a few inexpensive extra pilots instead 
of complete regulators. Obviously, 
there is also a considerable savings in 
labor. costs when a valve can be con- 
verted, in the line, from a temperature 
regulator to any one of various pressure 
regulators. 

The pictures above show a few of 
Spence’s wide line of automati¢ regu- 
lators. For more information write for 
Bulletin TE. 

SPENCE ENGINEERING COMPANY, INC. 
Walden, New York SE-148 
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WHEN 
FIRST COST IS 





BUFFAL 
RADIA 
WHEE 

FAN 


“Buffalo” Radial Wheel Fans combine the low cost 
advantages of this type design with the highest efficiencies 
possible with a radial blade wheel. This is a great advan- 
tage in applications suited to this fan. These include 
stoker-fired or pulverized coal boilers. The “CR” is also 
widely used for handling air with dust loadings in many 
industrial jobs. 

The “CR” combines sharply rising pressure and horse- 
power characteristics with high static efficiency. 
Ruggedly-built, it gives long, trouble-free performance 
under severe conditions. The high pressure and capacity 
of this fan often permit use of a smaller unit for many 





IMPORTANT 


Ld 












“Buffalo” 


Type “CR” 
Radial Wheel 
Fan 





direct- connected applications. 


This results in further first cost savings. 


For dependable, stable radial wheel fan performance, 
investigate the “Buffalo” Type “CR” Fan. It’s designed 
for both constant volume or inlet-dampered operation. 
Write for full information in Bulletin FD-205. 


“Buffalo” manufactures a complete line of Mechanical 
Draft Fans. Included are airfoil and backward-curved 
designs, with a broad choice of wheels. For details on 
the full line, call your nearby “Buffalo” engineering rep- 
resentative. Or write us direct for Bulletin FD-905. 


BUFFALO FORGE COMPANY 


Buffalo, N. Y. 


suffalo Pumps Division, Buffalo. N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING + AIR CLEANING + AIR TEMPERING ¢ INDUCED DRAFT - 
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a job for American-Standard 
Industrial Division 


No two air-pollution problems are exactly 
alike. 

We know this . . . because we've come to 
grips with problems of every description 
in designing equipment to meet specific 
requirements. 

With a complete line of products for 
dust and fly-ash control — ranging from 
small, individual cyclone collectors to the 
most advanced electrostatic precipitators — 
we are equipped to put our knowledge 
into practice for you. 

With offices in all principal cities staffed 
by product specialists —we are ready to 
serve you. Just call the one nearest you 
to discuss practical answers to your air- 
pollution problem. 





JUST OFF THE PRESS! New Bulletin No. 
1828 contains complete data on American- 
Standard Series 342 Mechanical Collectors. 
Just write for your free copy .. . today! 


AMERICAN-STANDARD* INDUSTRIAL DIVISION, 
DETROIT 32, MICHIGAN. IN CANADA: AMERICAN- 
STANDARD PRODUCTS (CANADA) LIMITED, 
TORONTO, ONTARIO. 





* American-Standard and $Standard® are trademarks 


of American Radiator & Standard Sanitary Corp. 
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)American-Standard 


INDUSTRIAL DIVISION 








AMERICAN BLOWER PRODUCTS «+ ROSS PRODUCTS « KEWANEE PRODUCTS 
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GUARD ALL 
CRITICAL PRESSURES 
AND TEMPERATURES 

WITH 

THOMAS A. EDISON 
LOW-COST, 
OMNIGUARD 
WARNING SYSTEM 


Here is a versatile, highly-reliable continuous warning and monitoring 
system. By simply pushing a button on this panel you obtain a reading 
of key pressure and temperature points throughout your plant. In addition, 
this system provides instantaneous warning when pressure or temperature 
deviates from pre-set limits. 


PRESSURE 

With the Edison Omniguard system you can monitor gas, fluid or vapor 
pressure. Heart of the system is a rugged, accurate, pressure detector 
which converts pressure directly to electrical resistance—requires no milli- 
volt conversion—no amplifier. For pressures under 60 PSI a precision 
capsule is the sensing element. From 60 to 3000 PSI special bourdon tube 
elements are used. 

When pressure changes, resistance varies and this deviation is transmitted 
to the control panel. Units operate over ambient temperatures of 32° to 
150°F. Control panels are available with a wide variety of scales and are 
equipped with both normally open and normally closed alarm contacts 
to operate any type of auxiliary device or to automatically shut down 
machinery or process. 


Compact, reliable Resistance Pressure Detector transmits changes 
in pressure to central control panel. 


TEMPERATURE 


Edison Omniguard also provides reliable protection from overheating. 
You can monitor the temperature of bearings, gases and liquids in critical 
equipments or processes. Reliable Edison Resistance Temperature Detec- 
tors have no moving parts and give instantaneous warning when limits 
are exceeded. Unlike other systems which only scan, Omniguard is con- 
tinuously monitoring. You can obtain exact readings of temperatures in 
all parts of your plant from one central control panel. 

For greater flexibility and reliability each detector circuit is completely 
independent. If one circuit is damaged, all other circuits remain “on guard.” 
When changes or additions are required they can be accomplished quickly 
and easily. 


Rugged, accurate Resistance Temperature Detector guards 
against overheating of this motor bearing. 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


37 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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was specified and installed 
for the underground piping system 


Ric-wiL is indeed proud to be a part of the Linton High School 
Project. All of the firms participating in the annual awards are 
to be congratulated and encouraged in promoting better design 
of educational buildings. For over 49 years Ric-wiL has supplied 
the distribution piping systems for educational buildings through 
the United States, Canada and many foreign countries. These 
piping systems have proved to be the finest in Thermal efficiency 
and mechanical strength. Complete information is available on 
the many types of systems. Write, wire or phone for literature. 


*School Executive and Educational Business Magazines annual award 


for Architectural and Engineering excellence. Linton High School, 
Schenectady, New York. 


Quality Piping Systems. . . 
. . » of Exceptionally High Thermal Efficiency 
SINCE 1910 


preraseicatco INSULATED PIPING SYSTEMS 







CENTRAL office: Ric.wiL INCORPORATED, BARBERTON, OHIO 
WESTERN STATES: WESTERN Ric.wiL COMPANY, NEWARK, CALIF. 
IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 
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Architects: Perkins and Will; 
Ryder & Link 
Consulting Engineer: 
E. R. Gritschke 
Contractor: Tougher Plumbing 
& Heating Co. 


See our 


catalog in Sweets 
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PEABODY’S 
COAL RESERVES 
WOULD BUILD 

A HIGHWAY 

TO THE 

MOON! 


This Tremendous Coal Reserve...Over Two Billion Tons 
.../s Your Assurance of a Dependable Source of Fuel 


Peabody's Coal Reserves are large enough to 
build a highway to the moon... 40 feet wide 
and 1 foot thick. They could light and power 
Chicago for 200 years or power all of New York 
City’s television sets for 1,644 years. That is a 
lot of coal . . . it is a dependable source for you. 
These vast reserves . . . strategically located near 
the nation’s inland waterways . . . plus Peabody’s 
knowledge of low-cost production... are your 


rent 


assurance of an economical supply of coal for 
years to come. And at Peabody mines, coal is 
tailor-made to get maximum efficiency from your 
burning equipment. Your nearest Peabody rep- 
resentative can give you complete details. 

Get your free booklet, “This Is Peabody Coal 
Company,” and learn more facts about 
PEABODY and its complete coal service, Write 
Department PE. 


~ 


thy 


power for progress 


PEABOD 


Peabody Plaza - 301 Olive Street - St. Louis 2, Missouri 


COAL COMPANY 


Orrices In: Cuicaco, Cotumsus, Des Moines, Detrorr, Kansas Crry, Lovuisvitte, Mapison, Wis., Mempuis, MINNEAPOLIS 
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HAGAN NEWSLETTER 


Behind the Panel 


ANOTHER STEEL INDUSTRY FIRST FOR HAGAN 


GAS 














A large eastern mill has ordered what is believed to be the industry's first solid state 
combustion control system. Hagan PowrMag (magnetic amplifier) systems will be installed on a 
two-zone slab heating furnace, and will include zone temperature, zone fuel-air ratio, furnace 
pressure, recuperator temperature balance, and air pressure controls. Recording instruments 
(Hagan PowrLog) and panels will also be Hagan. Using PowrLog electronic recorders and PowrMag 
controllers, the system for each zone provides parallel operation of the combustion air damper 
and fuel oil control valve from the zone temperature controller. Fuel and air are measured and 
a fuel-air ratio correction is applied to the combustion air damper. The combustion air flow 
measurement is automatically compensated for temperature variations. Gas firing is contemplated 
for the future. (Item L-1) 


CONTRACT PENALTIES AVOIDED WITH RING BALANCE METERING 


The increasing use of gas in the steel industry has brought about the necessity for central gas 
dispatching stations. By accurate control of gas usage, large users can avoid the penalties 
incurred when gas contracts are exceeded, and at the same time, make maximum use of available 
coke oven gas. Hagan Ring Balance meters have been chosen for this critical application by a large 
mid-western steel mill for a number of reasons, the most important being the inherent accuracy 
of the Ring Balance Principle. This basic accuracy is reinforced by the ability of the Ring 
Balance to compensate precisely for fluctuations in pressure and temperature, and the ease with 
which it can be calibrated. Add rugged construction, accurate electrical remote transmission 

and the ease with which range can be changed on a 7 to 1 basis, and the Ring Balance becomes 

the meter of choice for such applications. (Item L-2) 















THESE SYSTEMS HAD TO BE EASY TO INSTALL 


HOW 


Easy to install—easy to calibrate—are commonly used phrases in the control business. But one 
Central American plant is willing to testify that this is strictly true—as far as Hagan systems 
are concerned. Combustion control, drum level control, meters and control panels were purchased 
from Hagan for a new 110,000 lb/hr boiler for a Central American steam electric station. Using 
Hagan instruction books and drawings, the entire system was installed, calibrated and put on 

the line without a single hitch, and a Hagan engineer has never been at the plant. All the 
systems have been functioning "beyond expectations" and maintenance has been minimum. (Item L-3) 


TO MEASURE A SMELL 


To further decrease the risks of handling natural gas, an odorant is frequently added when the 
gas is transferred from underground storage areas back into the distribution system. The amount 
of odorant added is extremely critical, since too much makes the smell extremely objectionable, 
while too little makes the detection of gas leaks difficult. For this service, a pressure 
compensated Ring Balance meter, together with a Hagan ratio relay, controls a proportioning 
chemical feed pump. Installations of this accurate team are in service at a major gas supplier 
in the mid-west. Odorization of the gas is extremely accurate, and the installations have more 
than met the stringent specifications. (Item L-4) 














HAGAN CONTROLS DO "SUBMARINE" SERVICE ON SURFACE VESSEL 


One of our largest surface ships is equipped with Hagan controls, including combustion, feed water 
and boiler feed pump systems. On a recent cruise, a defective main condenser valve allowed a 
main machinery space containing the Hagan combustion and feed pump controls to be flooded. The 
control systems were under water for a total of 36 hours. Crew members cleaned up the equipment, 
and when the carrier docked, Hagan service representatives were requested to check out the 
control systems. The controls were found to be in first class condition, needing only two minor 
needle valve adjustments. Hagan marine systems are not only extremely accurate, providing the 
most economical operation, but they are built to "take it." (Item L-5) 











HAGAN CHEMICALS & CONTROLS, INC. 


Hagan Building, Room 710, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 
If you would like more information on any of the above items, check the appropriate box below. 
Item L-1 [] Item L-2 [1] Item L-3 (1) Item L-4 [] Item L-5 
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Availability ?... 


HERE’S A RECORD TO SHOOT AT... 9/0470 


5 HOURS 
OUTAGE 
in 5 years 


A Detroit 
RotoGrate 





Stoker 


This record of only 5 hours outage in over 5 years is reported 
by Otsego Falls Paper Mills, Otsego, Michigan, a division of 
Menasha Wooden Ware Corporation. 


Walter Boettcher, Chief Power Engineer says: ‘''5 hours in 5 years 
and 4 months is the record of down time due to the RotoGrate 
Stoker outage”’ in this well operated single boiler plant. 


“It operates 24 hours a day—5 to 6 days a week, 60,000 to 
90,000 pounds of steam per hour. 





“Paper mill load fluctuations handled easily without pressure loss."’ 


This record indicates a fine job of equipment maintenance, but 
high availability can be taken for granted with the DETROIT 
ROTOGRATE. 


A customer survey taken in all kinds of plants proves it. 


AT OTSEGO DETROIT ROTOGRATE COSTS LESS 


Detroit RotoGrate Stoker with Wickes Boiler; grr Bee ‘ 
650 pounds pressure, 750°F temperature. Cost = initial investment + upkeep + production losses due 


Cummins & Barnard, Consulting Engineers. to outage of equipment. The total is less with RotoGrate. 
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Contra Any Process Variable 


with a system based on 
REPUBLIC’S NEW TYPE “VC” PNEUMATIC CONTROLLER 


Here is an all purpose null- 
balance-vector controller for use 
with any pneumatic transmitter. 
Its proportional band ranges from 
2% to 500° without changing 
parts, for quick adaptation to 
changes in process requirements. 
Especially important in high- 
precision control, Republic’s Type 
VC has exceptional sensitivity 
and a narrow dead band (less 
than 0.05%). Its high capacity 
non-bleed pneumatic amplifier 
consumes little air, keeps output 
ample. A selector block permits 
reverse or direct action. Local or 
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remote pneumatic set point op- 
tional. 

Companion instruments—us- 
ing an identical null-balance-vec- 
tor “‘heart”—include differential 
pressure, temperature and pres- 
sure transmitters . . . ratio, total- 
izing, multiplying, squaring and 
square - root - extracting relays. 
Many parts are interchangeable 
among the instruments in this 
“family”. Besides reducing spare 
parts inventory, the similarity of 
components simplifies the task 
of training personnel. 

Let a Republic engineer show 


For more data circle 538 on Post Card 


you how these instruments can 
help to achieve accurate, effi- 
cient, dependable control systems. 
Republic Sales Offices are located 
in principal cities throughout the 
U.S.A. and Canada. 


RepvusBtic 
FLOW METERS CO. 
Subsidiory of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY CHICAGO 47, ILLINOIS 
in Canada: Republic Flow Meters Cenada, Ltd.—Toronto 


Manufacturers of electronic and pneumatic 
instrument and control systems for utility, 
process and industriel epplicetions. 
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Public Service Electric and Gas “4 
Turns Fly Ash Problems Into Profit 


By using Fuller pneumatic conveying systems, the 
Sewaren Generating Station of Public Service Electric 
and Gas Company, New Jersey, was able to collect 
4100 tons of fly ash during 1957. Not only did this 
eliminate a serious disposal problem that formerly 
contributed heavily to operating costs . . . it also gave 
the utility which sold the collected fly ash, a new 
and valuable source of income. 

The Fuller-Kinyon system at Sewaren collects and 
carries the fly ash to two storage silos that have a com- 
bined capacity of 380 tons. It is then either bagged in 
50-lb. lots or transferred in bulk through a Fuller load- 


Fuller 


pioheers in harnessing AIR 


ing-out silo spout to tank trucks or covered dump 
trucks. Labor and equipment costs are kept at a mini- 
mum. Dusting is avoided, and high tonnages are handl- 
ed easily over considerable distances. Extra handling 
flexibility is provided by a Fuller two-way diverting 
valve that permits unsuitable fly ash to be pumped 
directly to an ash reject tank instead of to storage. 


Fuller pneumatic conveying systems can be installed 
almost anywhere at minimum costs, regardless of plant 
conditions. Moisture and dirt cannot enter the sys- 
tem and material cannot escape. Write today for 
detailed information in Bulletin FF-49-1. 1334 


G-202 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Birmingham Chicago « Kansas City Los Angeles * New York ¢ San Francisco « Seattle 
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POW ELL PRESSURE StAL VALVES 


GATE, GLOBE, ANGLE and CHECK PATTERNS 
Pressure Classes... 600, 900, 1500, 2500 Pounds and Higher... ALL COMMERCIAL SIZES 













Tapered roller bearings are most satisfactory 
for high thrust loads. 









Lugs on the inner side of yokearms provide a 
convenient shelf for suspending gland flange 
when renewing packing. 
















Lifting lugs facilitate handling the valve during 
erection and maintenance. Also provide means 
for supporting weight of the valve. 






























Body studs hold the yokearm to the body. 
These eliminate the need of a heavy clamp, 
and maintain perfect alignment and rigidity of 
yoke to the body. 











O O Bonnet studs are used to establish the initial 
seal of the gasket between the body and the 
bonnet. 















aes Streamline contour of body simplifies applica- 
tion and reduces cost of insulation, and effects 
marked savings in space and weight. 






















Segmental thrust ring absorbs all the thrust 
| applied by internal pressure. This design en- 
ables vaive to be easily assembled and dis- 
assembled. 

































b—= The gasket may be removed without damage 
to seating surface of body. 

















The gasket seating surface in the body may 
be easily lapped, if required—an outstanding 
feature in Powell Pressure Seal Valve design. 

















Stellite faced back seat and stem guide insure 
tight sealing, accurate guiding of stem and 
protects packing when valve is back seated. 























Flexible “H’-type wedge, which is stellited, 
prevents sticking because of temperature 
changes and pipe line stresses, thus reducing 
opening torque. 















Streamlined passage makes possible maximum 
flow with minimum turbulence. 



















Seat Rings are stellite faced, accurately ma- 
chined and welded in place. 





(Sectional) PRESSURE SEAL GATE VALVE 






THE WM. POWELL company «+ Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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things you should know about 


WOLVERINE TUBE 


You know what they say—about change being the father of progress. 


Well, that’s the way it is at Wolverine Tube and we’d like to tell you about some of the 
new things going on at Wolverine. 


For example, Wolverine recently completed a multi-million dollar modernization program 
at its Detroit, Michigan plant. New machinery and new tube-making techniques have 
made this plant one of the most modern in North America. Wolverine also operates 
large, modern plants in Decatur, Alabama and London, Canada. 


There are new things afoot metalwise at Wolverine, too. In addition to copper and alu- 
minum, Wolverine Tube now works in such metals as Columbium, Molybdenum, Tanta- 
lum, Titanium, Vanadium and Zirconium, etc. It’s the result of an extensive research 
program started many years ago, and it gives Wolverine customers a big edge when they 
require an experienced tubing and fabrication source for these “metals of tomorrow.” 


Also, to insure top-flight sales service, Wolverine has expanded its nation-wide sales 
staff to include a number of highly trained Technical Sales Representatives. These men 
are specialists in all phases of tubing selection and application, particularly in the field of 
heat transfer. Their services are available at all times . . . you have only to ask. 


So... if your company is looking for the finest of tubing and the finest of service, you'll 
find both at Wolverine Tube where improvement is a continuing program. 


ee CALUMET DIVIBION WOLVERINE TUBE 
een Z CO ROM OR me 
soaeaneed TORE Sremece fp CALUMET & HECLA, INC. 
ancneuiet @ ddtein a detainee pitied ip) 17266 Southfield Road 
A a “ ~ uy 


Atlen Park, Michigan 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 
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SOLAR’S REMARKABLE NEW 1100 hp Saturn 
gas turbine represents an important 
forward step in gas turbine fuel effi- 
ciency —requiring only .63 pounds of 
fuel per hp hour. The engine is 
extremely lightweight, averaging less 
than 1/10th the weight of conventional 
engines of similar hp; it occupies only 
about 51 cubic feet; it starts instantly 
and takes full load without laboring in 





New Solar gas turbine offers small size, 
light weight, greater fuel efficiency 


temperatures from —65F to 130F, even 
after long periods of standby service. 
And the new Solar Saturn engine will 
operate on a wide variety of fuels. 
Today, proven-in-service Solar gas 
turbines—ranging from 50 to 1100 hp 
—are creating new standards of per- 
formance and reliability. As propulsion 
units for boats, as a dependable power 
source for electric generators, as high- 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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efficiency pumps and in other applica- 
tions...Solar gas turbines are saving 
time and money for hundreds of satis- 
fied users. For a new gas turbine 
brochure, write to Dept. G-151, Solar 
Aircraft Company, San Diego 12, Calif. 








SOLAR 


AIRCRAFT COMPANY 
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CALGON CORROSION CONTROL 
PROTECTS THESE VITAL AREAS 


Piping, heat exchangers, condensers . . . these are the 
vital areas where corrosion and other water damage 
in cooling systems can result in unscheduled down- 
time, or even force shutdown of the whole process, 
Costly equipment may be damaged, and production 
brought to a halt. The losses that can result far out- 
weigh the modest cost of adequate protection. 

Call on Calgon Engineering Service to insure pro- 
tection of the entire system. From cooling towers on 
through, the Calgon engineer can save you money 


and time. Experience with every type of water prob- 
lem in all parts of the country, backed by complete 
laboratory facilities, is at your service. 

Corrosion control with Calgon* is only one of the 
many services available. A letter or phone call will 
put a Calgon engineer to work on the solution to 
your particular water problem. 


*Calgon is the Registered Trademark of Calgon Company for its sodium 
phosphate glass (sodium hexametaphosphate) products. Licensed for use 
under U. S. Patent 2,337,856. 


CA LG © Las COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH SO, PA. 
in Canada: Hagan Corporation (Canada) Limited, Toronto 
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Still ANOTHER Cottrell Advancement By Western Precipitation... 


UNIQUE “FULL-RANGE” RAPPER CONTROL 
PROVIDES ENTIRELY NEW STANDARDS 
OF VERSATILITY 





+s 


THE SOLUTION: 


With so many variables to be compensated, unusually wide 
adjustability of the Rapper System has long been a prime 
objective for optimum operating efficiency. But complex fac- 
tors have prevented its attainment until development of 
Western Precipitation’s new “Full Range’’ Rapper Control. 


By simply adjusting a few dials, ‘Full Range’ Control permits: 
> ruc. FREQUENCY avvustment 


from a complete rapping cycle every 50 seconds to one every 





Other Important Advantages... 


3% hours...or any desired cycle in between! 


> rut INTENSITY avsustmeNnt 


from zero to maximum over an unusually wide range! 


. FuLL PATTERN avousustmMeENT 

2, 4 or 8 impacts per cycle can be selected, with each cycle 
varying from light to heavy on successive impacts within the 
cycle—all automatically céntrolied to a choice of pre-selected 
operating limits! 


reece NEW BROCHURE 
which describes and illustrates the new 
“Full Range” Rapper Control —the latest 
product of Western Precipitation’s pro- 
gram of continuous advancement! 


WESTERN 


Greater Safety: The “Full Range” Control has no 
dangerous high voltage circuits to endanger personnel. 
Entire unit is in “low-voltage” category. 


All “Passive"' Design: There are no motors, gears, 
or other high maintenance components in the “Full 
Range” Control. It is completely electronic. 


Space-Saving Compactness: The “Full Range’ 
Control requires about half the space of previous designs. 
Also is water and dust tight—can be located virtually 
anywhere. 


Unitized Circuitry: All related parts are unitized 
into separate “cans” for simplified maintenance. 


For quick assistance, call or 
wire collect our nearest office. 


PRECIPITATION 


CORPORATION 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
CMP Combination Units 
DUALAIRE Jet-Cleaned Filters 
THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers 
HOLO-FLITE Processors 
H!I-TURBIANT Heaters 


Engineers and Constructors of Equipment tor Collection of Suspended Material trom Gases and Equipment for the Process Industries 


LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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the COMPACT ae with big 


compressor features...Joy WN. 


Only the package designed WN-112 has such heavy-duty features as replaceable 
cylinder liners and crosshead guides. These liners are made of special alloys which 
make possible fine machining and mirror-like polishing. The crosshead has no wedges, 
set screws or shims—never requires adjustment. The main bearings never need ad- 
justment either because they are anti-friction, heavy duty ball, or spherical roller 
type. These, and other big compressor features add up to trouble-free performance 
that has made friends of literally thousands of plant and power engineers through- 
out industry. 

When you are expanding your operations and require more compressed air, make sure 
you have details and complete information on the WN-112, one of a eomplete line of 
compressors for industry.’ You can then select any one of 24 standard models of the 
WN-112 plus special models for high and low pressures as well as oil-free operation. 
Capacities from 480 to 1072 cfm. Write for bulletin 340-56C. 





AIR MOVING EQUIPMENT FOR ALL INDUSTRY 


Dust Collectors Compressors Conveyor Blowers 
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Compact design means.simple 
installation. Set up on a simple 
block foundation, bolt down 
and connect air and water lines. 








Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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LU 


Less than 
Y turn 
opens or closes 





SS 
‘yy 
‘\ 


When ~® 
you need... ~ v2 













Ww) 
e Quick action 
e Leak-Proof Seal 
e Minimum Pressure Drop 
e Straight-through full flow 
e Valves that cannot wedge or jam 
e Self-grinding rotating disc 
Specify Everlasting Valives 


EVERLASTING VALVE CO., 47 FISK STREET, JERSEY CITY 5, N. J. 
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BOILER BLOW-OFF 

Quick acting, also handwheel 
operated “Y” and angle types. 
For pressures up to 600 psi. 








GENERAL SERVICE 
Where drop-tight seal and full 
flow is essential. 








CYLINDER OPERATED 
Can be remotely controlled, 
electrically or manually. 








STEAM JACKETED 
Assures free flow of viscous 
materials. 











WEIGHT-OPERATED 
For automatic drains or emer- 
gency shut off. 








VALVES 
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BLAW KNOX How Copes-Vulcan control systems boost power plant efficiency 
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Outside boilers and boiler controls subject to severe weather, with temperatures as low as 10°F. Except for the central control panel, the 
Copes-Vulcan control system is entirely outdoors. Each boiler has a maximum continuous rating of 150,000 pounds per hour at 230 psig saturated. 


Copes-Vulcan boiler control 
meets unusual load conditions 
at Deepwater Station 


Besides producing power for the Atlantic City Electric Company 
system, the Deepwater plant delivers steam to an adjacent chemical 


plant for process use. PNEUMATIC CONTROL STATIONS. Copes-Vulcan sta- 
To meet the fluctuating process demands, Copes-Vulcan controls tions offer automatic-to-manual selection without the com- 
plication of seal balance. They indicate process-variable, 


the two low pressure boilers with precision responsiveness. controller, and manval loadings. Trarisfer is “bumpless” 
The system consists of: Combustion control... Copes Type 3-L without process disturbance. Write for Bulletin 1031. 
Feedwater Control . . . Boiler feed pump recirculation control . . . The AM-4 Selector Station (shown above) indicates an 
and Vulcan rotary soot blowers. The system controls all equip- ae prnimese. oy wea aaa yt he angina 
ment, permits each boiler to carry a different load. Control is 
automatic through the load range from 20,000 to a peak-load of 
200,000 pounds per hour. 
Whether your boiler is large or small, power or process, Copes- 
Vulcan can provide a unit or an integrated package, custom de- 
signed to your requirements. For details on the Deepwater Station, 


write for Bulletin 1057. 


Copes-Vulcan Division 
BLAW-KNOX COMPANY The AMS-4 Remote Set Station (shown above) permits 


manvally adjustable set-point loading, or independent 
Erie 4, Pennsylvania manual operation, of the control element. 
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NEW YARWAY MEDIUM PRESSURE WATER LEVEL 
GAGE FEATURES HIGH PRESSURE DEPENDABILITY 
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These advantages, so successful in high pressure* 
Yarway Color-Port Water Level Gages, are now 
incorporated in the new Yarway Color-Port for 
boilers operating up to 1050 psi. 


@ Bright red and green readings. Full gage 
shows all green; empty gage, all red. 


@ Low maintenance. Individual port assemblies 
can be replaced in a matter of minutes—with 
the gage in place. Efficient illuminator spot- 
lights reduce lighting costs. 


@ Automatic self-sealing ports. Exclusive spring 
loading of port covers maintains proper pres- 
sure on glasses and gaskets at all times. 


@ Sturdy Yarway Welbond Gage Valves for 
positive, dependable shut-off service. 


For replacement on existing medium pressure 
boilers or specifying on new units, make sure 
your next gages are YARWAY COLOR-PORT. 
Visibility ranges of 13”, 1542” and 18” available. 


Write for new Bulletin WG-1815. 
*up to 3000 psi 


YARNALL-WARING COMPANY 


100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YARWAY 
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Power Engineering’s Monthly Probe of Power Facts 
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A new fault pressure relay which uses a unique equalizing feature to prevent false 
operation has been introduced by GE. Called Type J, the relay responds only to in- 
ternal transformer faults and not to line through-faults, system surges, or mechanical 
shock and vibration. 


a 
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In solving its waste disposal problem, Kodak Park Works has cleverly seen a way 
to win an extra dividend in the form of additional power supply for the Works. In the 
article on page 77, Harry Eustance explains how the new Kodak waste treatment 
system includes a hydroelectric generator which is producing 300 hp at a rate of 20 
mgd of waste flow. 





First operating circuit of superconductive, deposited-film, electronic devices was 
announced recently at a meeting of the Solid State Devices Research Conference at 
Cornell University. This was accomplished by a team at Arthur D. Little, Inc, 
working under Albert E. Slade, and is considered a milestone in the research program 
to produce an electronic switching circuit that will drastically reduce computer 
construction costs. 





Plant Crisp — the country’s first power plant to combine gas and steam turbine in 
its original design — has been operating since September, 1958. Why was it built for 
this unusual combination and what are the important operational details? W. Dan 
Sinclair gives a first-hand answer in his article on page 70, and traces those details 
which resulted in building the plant for $131.60 per kw. 





New concept in the industrial gas turbine field is based on a modified Pratt & Whit- 
ney Aircraft J-57 jet engine, which will drive a Cooper-Bessemer designed gas turbine, 
thus converting the jet’s massive thrust into commercially usable horsepower. Experi- 
mental prototype of the complete gas turbine unit is under construction at the Mount 
Vernon, Ohio, plant of Cooper-Bessemer. 





Demonstrated for the first time recently, silicon transistors, capable of control- 
ling over 5 kw of power, are announced by Westinghouse as the highest power 
transistors yet developed. The new devices are suited to high power switching and 
linear power applications, will soon be available. 
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Smokeless furnace is reported to have been perfected in Sweden and to be ready for 
manufacturing. Testing at a combustion efficiency of over 99 per cent, it’s the work of 
Swedish engineer Sven Wernheim. Tars, vapors and gases produced in primary com- 
bustion are passed through a diversion disc and down through two return channels 
to the rear wall of the furnace. The gases are compelled to pass through the burning 
material, where they are reduced to combustible gases, which in turn are burned in 
the gas combustion chamber between the two return channels together with the 
secondary air. 
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Standard, readily-available equipment forms a 17,500-kw gas- 
turbine-steam-turbine plant for $131 per kw, generating electricity 
for 5.39 mills per kwh. Here are the unusual details of its background 
and some of the unapparent features making these results possible 


ECAUSE SO MANY descriptions 

of Plant Crisp have been pub- 
lished, power engineers now know 
that it is the first plant in this country 
designed specifically to combine the 
gas turbine and the steam turbine in 
its original design. They know that 
Plant Crisp, located at Warwick, 
Georgia, was built by the Crisp 
County Power Commission, Cordele, 
Georgia; that it is a completely out- 
door plant; that it has a total capac- 
ity of 17,500 kw 12,500 kw in a 
steam turbine and 5000 kw in a gas 
turbine. These and many other de- 
tails of the completed station have 
been fully described (see references 
at end of article). 

However, a number of the factors 
that led to the design of this particu- 
lar plant, certain details of the way it 
was built, and the results obtained 
since it was put into operation in 
September, 1958, have not been 
brought out, but should be of interest 
to power engineers. 

Crisp County Power Commission 
is a county organization serving in- 
dustrial and domestic consumers with 
power in an area of 296 sq mi. The 
commission has supplied this power 
from a hydroelectric plant on the 
Flint River at Lake Blackshear. This 
hydroelectric plant contains four hy- 
droelectric generating units with a 
total capacity of 17,000 kva. But as 
the industrial and domestic loads in- 


creased, more generating capacity 
was required. 

The Commission has financed all 
its power operations by means of its 
own bond issues, paying them off 
from the customer revenues, and 
charging rates for power lower than, 
or comparable with, those in other 
parts of the region. Accordingly, in 
planning new additional capacity, 
we anticipated no difficulty in fi- 
nancing it. 

Because there was not sufficient 
water flow in the Flint River for 
further expansion of the hydro plant, 
we had to consider the addition of 
needed capacity in a thermal plant. 
We had a daily peak load condition, 
together with the base load condi- 
tion, especially at times of low water 
in the river when the hydro plant 
production was curtailed. So a ther- 
mal plant had to satisfy these re- 
quirements reliably, economically, 
and efficiently. 

Our extensive research of this prob- 
lem, in codperation with our consult- 
ing engineers, Patchen and Zimmer- 
man, led us to our present solution. 
Starting from zero, without the neces- 
sity for adding to an existing station, 
we decided to utilize the most modern 
ideas of plant design and construction 
that seemed practical. 

* Manager and Chief Engineer, Crisp 


County Power Commission, and Consult- 
ant, Kaiser Engineers 


Fig. 1. (Left) General view of Plant Crisp from the water 


Fig. 2. Heat balance for Plant Crisp at its maximum rating 


Why and How We Built Plant Crisp 


By W. DAN SINCLAIR * 


Now, for some time, power engi- 
neers have been discussing the great 
advantages of the gas-turbine-steam- 
turbine combination. However, up to 
now, gas turbines have been com- 
bined with steam turbines in this 
country only in existing steam plants. 
For example, one utility station uses 
gas-turbine exhaust to heat feedwater 





Why This Article 


Many detailed descriptions of 
this first combination plant have 
been published. But not too much 
has been said about some of the 
unusual features underlying its 
design, the methods by which it 
was built, and results obtained 
with it. They are reviewed here, 
in the belief that they should 
stimulate thinking about the pos- 
sibilities of combining the gas 
turbine and steam turbine, espe- 
cially in small- and medium-sized 
plants for industrial and utility 
use. In the August, 1958 issue of 
POWER ENGINEERING, author J. O. 
Stephens explored this combina- 
tion thoroughly in his article, Why 
a Combined Steam and Gas 
Turbine Plant? 
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Fig. 3. Reinforcing steel after being hoisted into place by 
crane. This foundation is for the gas turbine and exciter 


in the steam cycle. In one industrial 
power plant, a gas turbine was added 
to and superimposed on an existing 
steam turbine plant. 

Our studies showed us that we 
could meet our peak loads and base 
loads-economically by a plant using 
all theiatest ideas in combined opera- 
tion, outdoor construction (very good 
in our climate), centralized control 
to minimize attendance, and other 
modern features, all with conven- 
tional equipment readily obtainable 
in the capacity range desired. 

We were determined that the plant 
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must be built at lowest possible capi- 
tal cost, that it must have highest 
possible thermal efficiency, and that 
it must operate with minimum per- 
sonnel and lowest possible main- 
tenance cost. 

We made load studies and evalva- 
tion studies of all the different types 
of equipment that could be econom- 
ically put into the cycle, including a 
nuclear reactor plant. As a result, we 
determined that a 12,500-kw steam 
turbine and a 5000-kw gas turbine 
would give the most economical re- 
sults in combination” with”the four 


Fig. 4. Here the steel for the steam-turbine foundation is 
ready for concrete. Gas turbine is covered in the background 


units installed in the hydro station. 

Fuel studies showed that coal and 
natural gas in combination would 
give the lowest fuel cost, the gas 
being available on a maximum inter- 
ruptible basis of 45 days a year. 

Finally, we studied carefully the 
selection of specific equipment and 
specified standard repetitive-manu- 
factured apparatus. This not only 
kept initial cost at a minimum, 
avoiding more expensive specially- 
built equipment, but also assured us 
of readily-available spare parts at 
normal cost. 


Fig. 5. (Left) Boiler prior to installing the furnace walls. Tab- 
ulation (Below) of production costs, 8/1/58 to 2/1/59 








Item 


| Combined 
Cycle 


Pulverized 
| Coal Firing 





. Lb Coal /Kwh 


(Delivered) 


(Delivered) 


. Heat Rate Btu/Kwh 


. Station Thermal Efficiency 
. Station Service Demand, Kw 


. Station Service Kwh expressed as a 
percentage of total Kwh output 


. Make-up Water Rate 
. Fuel Cost, Mills /Kwh 
. M & O Cost, Mills/Kwh 


. Annual Fixed Costs, Mills /Kwh* 
(Based on 80% load factor) 


. Total Production Cost, Mills/Kwh 


. Station Load Factor % 
(For six-mox** period) 


. Coal Cost, cents / MBtu ** 


. Gas Cost, cents /MBtu 


12,035 
0.826 


28.4% 
418 


| 13,026 
0.962 


26.2% 
492 


4.70% 

1.87% 

4.40 
0.350 


7.02% 
1.87% - 
475 
0.317 


0.636 
5.39 


0.636 
5.70 


18.8% 
30.05 30.05 


36.0 36.0 





Note 





*, Annual Fixed Costs do not include any depreciotion becouse plant is 
new. Depreciation rate will be .00066 mills/Kwh based on 80% annual 
load factor. Amortization will be set up on a 25-year basis. 

Note **: Price reflects $0.1 5/ton increase in coal cost, effective Jan. 1, 1959. 




















Fig. 6. Turbine showing above condenser a 


nd pedestal, with Fig. 7. This is the over-sized economizer in which the gas- 





the circulating water pumps and service pumps in foreground turbine exhaust heats boiler feedwater for the steam cycle 


As a result, the plant consists of: 
a G-E 12,500-kw, 3600-rpm straight- 
condensing 600-psig, 825-F steam- 
turbine generator; a C. H. Wheeler 
10,000-sq ft condenser; a 5000-kw 
G-E simple-cycle single-shaft 6900- 
rpm gas turbine, driving a 2400 
4160-v generator through a reduction 
gear; a B & W 130,000-lb-per-hr, 
625-psig, 850-F boiler designed for 
pressurized operation, for firing pul- 
verized coal, oil or gas alone, or in 
combination with the exhaust from 
the gas turbine; an oversized econ- 
omizer; and the necessary auxiliaries. 
(Complete list of equipment, Ref 1.) 

On the steam turbine deck, near 





the turbine control end, we grouped 
all valves for feedwater heaters, 
steam-jet air ejectors, and other aux- 
iliaries, so that an operator has them 
all in one location, easily accessible 
for starting and stopping. 

Only part of the plant fully enclosed 
(and air conditioned by a heat pump) 
is the control room at steam-turbine 
deck level, from which the contro! 
operator can walk out directly to the 
turbine, and the group of control 
valves just mentioned. 

We saved time and money by as- 
sembling all the reinforcing steel for 
the various pits and above-ground 
foundations in a wooden form, Fig. 


2, and then hoisting it as a unit, with 
our traveling crane, onto the founda- 
tion mat. Several weeks of construc- 
tion time were saved by this method 
on the water intake structure and the 
coal hopper pits. 

The gas turbine was set at ground 
level, Fig. 10, including its generator 
and exciter. The coal pulverizers, 
with a 250-ton coal storage silo over- 
head, shown in Figure 1, are also on 
ground level, also pumps and other 
auxiliaries. 

Because land and water were al- 
ready available at the site of the 
hydroelectric plant, the new thermal 
plant was located there. Raw water 





Fig. 8. Operator's view leaving control room shows ready Fig. 9. Control of the two units is centered here, where a 
access to heater and air ejector valves beside turbine water-source heat pump furnishes all-year air conditioning 
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for boiler feed comes from a well and 
is treated by zeolite type of demin- 
eralizer. Condenser circulating water 
is pumped from Lake Blackshear by 
vertical circulating pumps and dis- 
charges to a basin above the hydro 
plant. 

In placing the equipment, we used 
some new ideas to lower cost of 
operation and maintenance. For ex- 
ample, all equipment rests on a con- 
crete mat just below ground level, as 
shown in the photographs, except the 
steam turbine generator, which must 
be over the condenser, on a pedestal 
17 ft above ground. 

In constructing the foundation 
mats, we put all the piping possible 
in pipe trenches with drains and re- 
movable covers for access. The piping 
is supported from the trench wall by 
brackets, is not buried in concrete, 
therefore is readily accessible for 
repairs or additions. Over the founda- 
tion base slabs, we put a 12-in. layer 
of clay and a 6-in. concrete floor slab 
on top of that. This provides a way 
to make changes in plant equipment 
without disturbing the main founda- 
tion base. The foundations are of the 
unit type; that is, one base slab each 
for the boiler, the coal pulverizers, 
the gas and steam turbines, and the 
central building. 

We handle coal by elevating it to a 
hopper over the pulverizers, at a rate 
of 50 tons per hour, with a by-pass to 
an adjacent storage yard. We dispose 
of ash by a simple hydraulic ejector 
system. Vertical-lift condenser cir- 
culating pumps are set, Fig. 6, with 
the bottom of the pumps and the dis- 
charge pipes at the same level. Hence, 
when the condenser is filled with 
water, little power is required to 
maintain flow. 

The boiler is insulated so its face 
temperature does not exceed 80 F 
above ambient. All outside piping, 
including control piping, is insulated. 
These and other details are given 
more fully in Ref 1. 

In operation, the plant starts up as 
follows. The gas turbine can be 
started and put on the line in 20 min 
and loaded in another 5 min. The pro- 
cedure is to start the gas turbine and 
use the exhaust gas to heat up the 
boiler to full operating steam pres- 
sure of 625 psig. Then the steam tur- 
bine is warmed up and loaded to 
3000 kw. Thus the gas turbine is 
generating 5000 kw and supplying 
heat to the boiler and turbine for 
3000 kw. Later the burners in the 
boiler can be lighted-off and more 
electrical load picked up as required. 
Burner light-off is simple and safe 
because the furnace is already hot. 

Either machine can be operated 
separately or the two together. Of 
the gas-turbine exhaust, under com- 
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Fig. 10. Gas turbine being aligned during construction. Exhaust is on the right 


bined operation, two-thirds goes to 
the large economizer, to heat feed- 
water, and the remaining one-third 
forms combustion air for the boiler. 
The gas turbine supplies the forced 
draft for pressurized boiler operation 
on the combined cycle but a forced- 
draft fan is provided for it when the 
gas turbine is shut down. Part of the 
gas-turbine exhaust gas is injected 
into the bottom of the furnace; thus 
superheat temperature can be con- 
trolled down to 40 per cent load on 
the steam turbine because the ex- 
haust blankets the furnace walls and 
directs the burner flames toward the 
superheater. 

Controls, all centralized in the con- 
trol room, permit manual or auto- 
matic operation under combined fir- 
ing or coal firing conditions. Dampers 
in the air system may be actuated by 
manually-controlled electric motors 
or by the automatic controllers. 
Change-over from one type of opera- 
tion to the other can be made without 
any thermal or pressure drop in the 
duct system. The plant is operated 
by two men, one in the control room, 
the other looking after equipment 
outside; and a third man on the 
morning shift unloads coal. 

As a result of attention to details 
like this, we built Plant Crisp com- 
bination gas-steam-turbine plant for 
$131.60 per kw. Our records show it 
operates at a heat rate as shown in 
the table. But this design was made 
to provide for future expansion. The 
present 5000-kw gas turbine has the 
capability of supplying combustion 
air for 45,000 kw of steam capacity. 
So the next steam unit will be a 
30,000-kw machine and a_ second 
boiler of 310,000-lb-per-hr capacity. 
Thus, all the gas turbine exhaust will 
be used directly in the furnaces and, 


because of elimination of air heaters 
and forced-draft fans on two boilers, 
we might expect an over-all station 
thermal efficiency of approximately 
32 per cent. THE END 
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Transmission Line 
Reprints Available 


Electric Transmission Lines: 
How to Design and Build Them is 
the complete story of how a 
typical electric transmission line 
is conceived, designed, and con- 
structed. This three-part article, 
which recently appeared in 
POWER ENGINEERING, has been re- 
printed and is ready for the 
power engineer who needs a 
good guide to all phases of 
electric line construction. E. P. 
Naney of Interstate Power Co, 
the author of this important work, 
is @ power engineer who has 
spent many years in this field. 
Write for your free copy or ask 
for quantity lot prices by ad- 
dressing the Editor, Power EN- 
GINEERING, 308 E. James St, Bar- 
rington, Ill. 




















Maine P S Installs 4200 Kw in 
Diesel Power for Peaking 


When the need for peaking capability became apparent, and eco- 
nomic studies dictated that diesel engines, installed at less than $100 
per kw, would be the best, MPS acted promptly. This is the result 


By J. D. WADDELL* 


HE MAINE Public Service Com- 

pany is a typical electric utility. 
While it is typical in many respects 
and compares favorably with other 
privately owned and operated com- 
panies of comparable size, its struc- 
ture is affected by its geographic lo- 
cation and by its two major business 
enterprises — potatoes and forest 
products. 

In a carefully-planned move, MPS 
has just installed and put into service 
a 4200-kw diesel peaking unit, con- 
sisting of three 1400-kw diesel en- 
gines and a control “‘pod’’. Designed 
by the manufacturer, Electro-Motive 
Division of General Motors, to start 
automatically, by remote control, 
from start to full-load in 90 seconds or 
less, the new plant, strategically lo- 
cated at Presque Isle, Me., seems 
ideal for its purpose. Fig. 1 illustrates 
the basic engine which has been 
used. 

In order to understand the factors 
leading to the decision to install peak- 
ing diesel generators, it is desirable 
to review a little of the history of the 
company. The. operating area essen- 
tially extends some 120 miles north 
to south and 30 miles east to west. 
Most of its facilities and load are 
located in the eastern half of Aroos- 
took County, which comprises a 
large part of northern Maine. Part of 
Penobscot County is served, as well 
as a large part of the Saint John River 
valley area of the Province of New 
Brunswick, Canada. Canadian opera- 
tions are handled through the wholly- 
owned subsidiary Maine and New 
Brunswick Electrical Power Com- 
pany, Ltd. 


Contributing to Progress 


Shortly after the original hydroelec- 
tric installation was made at Aroos- 
took Falls, New Brunswick, the 
Maine and New Brunswick Electrical 
Power Co, Ltd, was incorporated in 
New Brunswick in 1903. The Gould 
Electric Co was incorporated in the 
State of Maine in 1917 with head- 
quarters at Presque Isle. Arthur R. 
Gould, the founder and owner, was 
truly one of the great pioneers in the 
electric utility field. 


74 


>" _ Pe EMS 
a base 4 
tang c -_ 


lg 
on 
aE 


~ 
| 


4 


Fig. 1. Engine, generator, and silencer, before the installation in its cubicle 


In 1929 the company name was 
changed to the present Maine Public 
Service Company. In 1942 the com- 
mon stock of the Maine and New 
Brunswick Electrical Power Co, Ltd, 
was acquired. Prior to April, 1947, 
the company was a subsidiary of the 
Consolidated Electric and Gas Co, 
a holding company. 


Operating History 


During the period up to December, 
1947, the company had enjoyed rela- 
tively rapid expansion due to load 
growth and acquisition of several 
small distribution properties in its 
operating area. Up to this date the 
only generating units on the system 
were the hydroelectric installations, 
located at Tinker (Aroostook Falls), 
Caribou, and at Squa Pan Lake plant, 
8380 kw, 900 kw, and 1200 kw, re- 
spectively. The company essentially 
depended on good water conditions to 
meet its 1947 winter peak load re- 
quirements, while proceeding with 
construction of a 7000-kw diesel gen- 
erating station in Caribou. 

Water conditions were seriously ad- 
verse in 1947, however, with the re- 


sult that the company was forced to 
two measures over the winter peak: 
1. ration electrical service to its cus- 
tomers; and 2. obtain emergency as- 
sistance wherever possible. Energy 
was obtained by displacement from 
U.S. Navy ships at South Portland 
and by installation of diesel generator 
units obtained from various sources. 
The company also rushed to comple- 
tion its new diesel station and placed 
in service the first and second units 
in December, 1947 and January, 
1948. 

Water conditions materially im- 
proved in 1948, but the major im- 
provement was due to the better 
scheduling of available water, which 
was permitted by the diesel genera- 
tion of the system. The operating 
crisis which had occurred resulted 
from inadequate water storage ca- 
pacity and from having only hydro 
generation available on the system. 
The addition of diesel generation to 
the system materially improved the 
operating situation from the stand- 


* Vice President, Maine Public Service 
Co 


POWER ENGINEERING 














point of meeting the system peak but 
did not compensate for the vagaries 
of nature with respect to water re- 
quirements for hydro generation 
purposes. 

The first steam unit, having 9000- 
kw capability, was placed in service 
in November, 1950. In 1951 another 
1000-kw diesel generator was added 
at Caribou, and a 1500-kw horizon- 
tal hydro generator at Tinker was re- 
placed by a 3520-kw vertical unit. 
By 1952 the total generating capabil- 
ity was as follows: 12,700-kw hydro; 
9000-kw steam; and 10,100-kw diesel 
for a total of 31,800 kw. The winter 
peak of 27,800 kw came Christmas 
week, leaving a comfortable 4000-kw 
reserve. 

Other system changes were taking 
place, meanwhile, not only by addi- 
tion of generation, but also by ex- 
tension of the transmission system 
and by building parts of its trans- 
mission facilities for conversion to 69 
kv. System load growth was some- 
what above the national average each 
year. In 1953 the backbone transmis- 
sion system was completed. In July, 
1955, No. 2 turbo-generator, 12,650 
kw, was placed in service at Caribou. 
The total system generating capabil- 
ity at this time became: steam, 21,650 
kw; hydro 12,700 kw; and, diesel 
10,100 kw — for a total of 44,450 kw. 

While there was a temporary res- 
pite from a deficiency of generating 
capability, the management recog- 
nized the need to study its operating 
problems with a view to more eco- 
nomical methods. This study was 
made more urgent by: 1. the cost of 
transporting fuel oil to northern 


Maine; 2. the possibility of adverse 
water conditions for hydro purposes; 
and 3. the continued above-average 
load growth. The study was materi- 
ally aided by hydro and rainfall rec- 
ords kept for the Aroostook River 
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Fig. 3. This is the control cubicle, prepared for shipment 
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Fig. 2. Annual load curves demonstrate good load factors, but point to a need 
for economical peaking power, which, after study, is now fulfilled by diesels 


watershed over some 15 to 18 years. 

The study included not only con- 
sideration for the most economical 
scheduling of generation and trans- 
mission on the system, but also the 
possibility of favorable purchase- 
power or power-interchange con- 
tracts. The company now has a pur- 
chase-power contract with an emer- 
gency interchange clause with Loring 
Air Force Base. In addition, a 69-kv 
transmission circuit was built and 
placed in service in 1957, intercon- 
necting the company system with 
that of The New Brunswick Electric 
Power Commission. The contract 
provides for the interchange of econ- 
omy energy as well as emergency re- 
quirements. 

This latter interconnection has 
permitted both parties to obtain ex- 
cess capacity from time to time at a 
rate more favorable than that which 
could be obtained; from its own gen- 


eration. There have been a few in- 
stances where both parties have been 
materially assisted in emergencies. 
Interconnections with other systems 
have been mutually advantageous on 
many occasions. This suggests the de- 
sirability of further study by the 
parties concerned to determine if 
further economies can be effected. 
The interconnected electrical sys- 
tems at present are: Fraser Paper 
Limited at Madawaska; Loring Air 
Force Base; The New Brunswick 
Electric Power Commission; and the 
Bangor Hydro-Electric Co at Med- 
way. 

Stone & Webster Service Corpora- 
tion in 1959 made a system capacity 
study with a view to determining the 
most economical basis of providing 
for system requirements for the next 
several years. Other studies have re- 
sulted in the conversion of the back- 
bone transmission system from 34 kv 





Fig. 4. Diesel locomotive pulls three more diesels into town 
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to 69 kv and in consideration of ad- 
ditional hydro capacity through stor- 
age and generation. 

In their study Stone & Webster 
considered many aspects of the mat- 
ter, some of which are peculiar to this 
operating area. A comparison was 
made of fixed charges and operating 
costs for diesel and steam units. Load 
factors, fuel costs, size of units, rate 
base, economy energy, reserve re- 
quirements, and duration of loads 
were some of the aspects analyzed. 

It was determined for the company 
that system-peaking diesel energy 
at this time is more economical than 
steam energy below load factors in 
the order of 53 per cent. Although 
fuel and lubricant costs per kwh are 
higher for diesels, the smaller fixed 
charges associated with a peaking 
diesel installation overcome the dif- 
ference in operating costs until high 
load factors (above 53 per cent) 
obtain. 


Load Curves 


Load duration curves were pre- 
pared and studied. One such curve is 
shown in Fig. 2. The various sources of 
generation on the system are shown. 
The 21,650-kw steam generation is 
shown as base load, the 12,700 kw of 
hydro generation supplies the peak 
load with diesel generation and pur- 
chased power, making up the balance 
of the required energy. This shows 
that 64.7 per cent of the 1959 energy 
requirements will be taken off steam 
units, 28.8 per cent off hydro units, 
and 6.5 per cent off diesel units or 
purchased. 

Data of the characteristic curve 
show that 23 per cent of the time the 
system peak is above 71.7 per cent 
kw; 5 per cent time, above 82.7 per 
cent peak; 1.0 per cent time, above 
91.0 per cent peak; 0.3 per cent time, 
above 96.5 per cent peak; and 0.09 
per cent time, above 99.1 per cent 
peak. The annual load factors are 
shown for the types of generation. 
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It can be seen from the chart that the 
system load duration curve is charac- 
terized by a sharp peak which repre- 
sents very little energy over the rela- 
tively short period of time. 

Estimated peak load in December, 
1959, is 43,800 kw. From the previ- 
ously-listed generating capability, it 
is apparent that at the time of the 
peak the system will have less than 
one megawatt of reserve. Should the 
largest unit not be available at the 
time of the system peak, a large part 
of the deficiency could be obtained 
through interconnections with other 
systems. 

It appeared desirable, however, for 
the company to add at this time some 
4000 kw of diesel generating capabil- 
ity to its system. This amount would 
immediately provide adequate re- 
serve capacity and provide rate base. 
The Electro-Motive Division of Gen- 
eral Motors proposed the purchase of 
a peaking diesel generator installa- 
tion available for such applications. 
Their proposal specifically related to 
three 1400-kw diesel generators, sepa- 
rately housed, and one control unit 
similarly housed. 


Careful Analysis 


The proposal was investigated. 
Stone & Webster analyzed the perti- 
nent factors in relation to the com- 
pany’s requirements. It was deter- 
mined that it was more economical, 
all factors considered, to purchase 
the peaking diesel generator units 
than to purchase capacity from other 
systems. The units were purchased 
and have been installed on the trans- 
mission system at Flo’s Inn Station, 
just east of Presque Isle. 

A 20,000-gallon, above-ground die- 
sel fuel oil tank was installed for the 
units. The size of the tank was dic- 
tated by several factors, among 
which was the possibility of a fourth 
diesel unit. The units have been con- 
nected for individual start-stop re- 
mote operation from the dispatcher’s 








office. A routine weekly inspection is 
made by station maintenance per- 
sonnel. 

While a bank of station-service 
transformers was provided with the 
units, the company provided station 
service from an outside bank of trans- 
formers. This was done in order to 
permit clearing of the main 6000-kva 
transformer from the bus during peri- 
ods of diesel inoperation, thus avoid- 
ing transformer losses. The trans- 
former switch is remotely controlled 
by the dispatcher. 


Dispatcher in Command 


Red and green lights on the board 
indicate the open-close position of 
the circuit breaker. Total output can 
also be read remotely. Should one or 
more units fail to start up and syn- 
chronize on the bus properly and 
automatically, or should one or more 
units trip out for any reason, the dis- 
patcher will have immediate knowl- 
edge of the change and have the sta- 
tion inspected. 

A period of operation will permit 
sufficient cost-of-operation data to 
be accumulated, from which it is 
expected that the dispatchers will be 
able to schedule one or more of the 
units on an economical basis along 
with other generating units and/or 
purchase power. 

It is too early to predict operating 
costs. There is no doubt, however, 
that the installation is the most eco- 
nomical method at this time of ob- 
taining the required peaking capacity 
on this system. THE END 
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Fig. 1. View of Kodak Park's waste treatment plant on the Genesee River. In foreground one of the two 130-ft-diam clari- 
flocculator tanks, holding tanks (left), main operations building (rear) where turbine is located. For how of system, turn page 


Kodak Park Makes Power from 
20 MGD of Treated Waste 


Operated by the utilities division at the Kodak Park Works, Ko- 
dak’s new waste treatment plant has substantially reduced both the 
volume and effect of process wastes. With a hydroelectric genera- 
tor built in, it's producing power, too, for use all over the plant 


NDUSTRY in Rochester, N. Y., 

especially the photographic indus- 
try, was able to grow and prosper 
here because of the area’s fine water- 
ways. Lake Ontario has served as 
Kodak’s basic source of water supply, 
while the Genesee River, for many 
years, was able to absorb our neutral 
wastes without damage to itself. 

Kodak’s industrial waste comes 
from water originally processed at 
our own water filtration plant and 
pumped six miles to the Kodak Park 
works, the company’s manufacturing 
plant for photographic films, papers, 
and chemicals. Here it is used in vari- 
ous manufacturing and cooling proc- 
esses. The volume is large, averaging 
20,000,000 gal per day, and no public 
sewer facilities are available to re- 
ceive it. So Kodak is responsible for 
collecting and disposing of its own 





Bs ig ne oe Division, Eastman Kodak 
Kodak Pa i Works, Rochester, N. Y. 
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used water, which is discharged into 
the lower river and eventually finds 
its way back to the lake. 

As our industry and others con- 
tinued to grow, the waste burden 
placed on the river grew heavier and 
heavier. In 1957, Eastman Kodak’s 
Waste Treatment Plant was put into 
operation. Its opening was one more 
step forward in waste control research 
and development which had begun 
more than 20 years before. 

Over the years, Kodak people had 
been watching the river to ensure 
that our wastes were being readily 
assimilated. In 1927 a general survey 
of the waste situation was made, and 
further investigation in 1930 resulted 
in the recommendation that sanitary 
sewage be separated from the com- 
bined sewer system which ran through 
the Kodak Park works. A dual sewer 
system was installed, and thereafter 
storm and industrial wastes were 


By HARRY EUSTANCE * 


completely separated from sanitary 
sewage. This system resulted in the 
alleviation of one of our major 
treatment problems — bacteriologi- 
cal contamination. Although Kodak 
Park’s industrial waste did have a 





Why This Article 


Industry, waterways, and waste 
form a triangular problem faced 
by most of our industrial com- 
munities. As demand for water 
as a raw commodity increases, 
the need for pollution-control 
of our water resources grows 
more acute. What the Eastman 
Kodak Co has done to conserve 
the quality of its water supply 
is a stellar example of how 
one industry solved the problem 
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Fig. 2. Treatment process begins at top of hill, 145 ft above 
Genesee River, where waste-water flows through by-pass 
chamber to Grit Building. Solids larger than 1-in. in diam, cin- 
ders and sand are screened. Flow then goes to hydro turbine 


Here’s how Kodak Park's waste 
treatment plant works 





Fig. 4. Within the flocculation or inner-compartments of the 
two 130-ft-diam treatment tanks sludge is settled out and 
withdrawn for eventual disposal. Larger or outer chamber 
clarifies and cleans the water flow for discharge to river 


Fig. 3. Waste-flow descends 125 ft to a horizontal hydro- 
electric turbine in the main operations building. This tur- 
bine uses the energy of the flow to generate 300 hp at the 
present rate of roughly 20,000,000 gallons of flow per day 











biochemical demand, bacteriological 
tests proved it to be sterile. 

After a 1949 river survey showed 
the effect of our wastes to be ap- 
proaching the limit which the river 
could stand and still remain healthy, 
Kodak approved a continuing appro- 
priation to support a staff, to finance 
experiments, and to carry out river 
and waste investigation. Our investi- 
gations resolved themselves into a 
threefold study: the investigation of 
river conditions; the study of Kodak 
waste characteristics; and design of 
the treatment plant itself. 

From the river surveys and the 
studies of plant waste, we were able to 
estimate what a treatment plant 
would have to do to produce an 
effluent not harmful to the river. The 
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separation of sanitary waste, im- 
proved recovery processes, and re- 
duction in waste discharges were 
great assets, but there still remained 
many major problems which war- 
ranted an intensive six-year program 
which led to our initial plant designs 
and pilot plant tests. Among the 
problems considered were the re- 
moval of solids, the prevention of 
foam formation on the river, color 
neutralization, and the necessity of 
as uniform a discharge as possible. 
As anticipated, our major problems 
arose in the development of the most 
effective and economical means to 
remove suspended solids from the 
waste and process these solids for 
easy handling. Settling characteristics 
of rectangular and circular tanks with 


regard to velocity, retention time, 
overflow rates, and the influence of 
sludge removal were studied with the 
conclusion that circular tanks were 
the most efficient. 

There were, however, many ramifi- 
cations of solids separation which 
were investigated before this conclu- 
sion could be accepted. Even then the 
acceptance of circular tanks was 
preceded by many modifications and 
the establishment of an operation 
procedure. Early experiments in 
clarification by gravity were dis- 
couraging, because of the tendency 
for an excessive amount of solids to 
float on the water surface as scum, 
sufficient to hinder full-scale opera- 
tion of the process. Flotation and 
solids contact methods of clarification 
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Fig. 5. After clarification the settled-out sludge is dis- 
charged into two concrete tanks where it is blended and 
made more filterable by a 50-hp mixer. Each tank holds 
about 50,000 gal. Filtration process is controlled automatically 





Fig. 7. Here's filtered sludge in a cake form, 30 per cent sol- 
ids, being carried from operations building by conveyor for 
disposal as land fill. Sludge filtered averages 90 cu yd a 
day, and maximum output to date has been about 270 cu yd 


were investigated and found to be 
less effective on this waste than grav- 
ity separation. 

Coagulation and flocculation ex- 
periments were initiated on a labora- 
tory scale to determine their effec- 
tiveness as aids to clarification and to 
see if they would warrant pilot plant 
investigation. It was found in both 
laboratory and pilot plant studies 
that mechanical flocculation, without 
chemical aids, not only increased the 


Type of Process 
Straight Clarification 


Straight Clarif. + Freq. 
Sludge Removal 


Flocculation + Clarif. + 
Freq. Sludge Removal 


the following table shows the magni- 
tude of these gains in efficiency: 


% Removal % Removal 
Suspended Settleable 


ae 


Fig. 6. Sludge is then pumped to main operations building. 
Here are the three 1 1'¥-ft-diam by 14-ft long vacuum filters 
which dewater and filter the sludge. After filtration treat- 
ment here, the sludge is carried to waiting load-lugger bodies 





Fig. 8. Land fill method of disposing of sludge is being re- 
placed by this drier-kiln, which will reduce the present 
sludge volume substantially, leaving only an innocuous ash 
as the end product of treatment process. At left is conveyor 


teristics resulting from a staggered 
intra-plant shut-down schedule for 
annual maintenance. 

When intra-plant operations af- 
fected the filtration rate (Ib of dried 


Solids Solids i . 
solids per sq ft per hour) it was found 
53% - that the addition of hydrated lime to 
a prescribed alkalinity was the only 
65% 93% requirement necessary to the main- 
tenance of satisfactory rates. Actual 
77% 96% Kodak Park operations now produce 


90 cu yd of sludge, dried to 30 per 











efficiency of solids removal but so 
reduced scum formation that it no 
longer became a problem to the 
operation. It was also determined 
that frequent withdrawal of sludge 
from the tank was a major contribu- 
tion to the increased efficiency of 
clarification. Translated into figures, 
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Experiments in sludge dewatering 
were made concurrently with the 
clarification investigation. Four 
standard makes of pilot plant vacuum 
filters, identical to their full-scale 
prototypes, were operated under 
varying conditions, one of these being 
the variable range of sludge charac- 


cent solids, per day. 

From 1949 until 1955 we continued 
to study the river and experiment 
with pilot plants designed to treat 
sample portions of the waste-water 
flow. From conclusions arrived at we 
planned the waste treatment plant in 
operation today. Its design was ap- 
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proved by the New York State 
Pollution Control Board, necessary 
funds were appropriated by the com- 
pany, and construction was under- 
way in the fall of 1955. 

Current disposal and treatment 
operations start as the waste is con- 
veyed from Kodak Park through two 
48-in. tile-lined sewers to the first 
stage of treatment operations. Here, 
at a point 145 ft above the Genesee 
River, water-borne waste enters a 
storm by-pass chamber where normal 
flow is measured by a 4-ft-throat 
Parshall flume. In the storm water 
by-pass chamber there is a special, 
tainter-type, automatic by-pass gate, 
whose discharge is controlled by the 
water level in the Parshall flume. 
Power to operate this gate is devel- 
oped by the hydraulic head on a 
pressure plate on the face of the gate. 
This gate was developed in Europe 
for use in irrigation channels and can 
control upstream or downstream 
levels within one inch. 


How the Waste System Works 


Following their flow through the 
Parshall flume, miscellaneous solids 
larger than one inch are removed by 
automatically-raked bar screens. Grit 
(e.g. cinders, sand) is then removed 
from the waste as it passes through an 
aer-degritter chamber which utilizes 
controlled velocities created by the 
introduction of air into the liquid for 
this purpose. On exiting the grit 
chamber near the bottom of the 
tank, the waste enters a 36-in. pen- 
stock, a specially-lined concrete pres- 
sure pipe, and descends 125 ft to a 
horizontal hydroelectric turbine, lo- 
cated in the main operations building 
at the foot of the river bank. This 
turbine uses the energy of the flow to 
generate 300 hp at the present rate 
of roughly 20,000,000 gal of flow per 
day. About two-thirds of the power 
generated is generally surplus and is 
run back to the main power plant. 

The flow leaves the turbine through 
a draft tube into the tail-bay, and 
the waste is then conveyed by a 48-in. 
PVC plastic-lined pipe into a distri- 
bution manhole. From here it makes 
its way into the center columns of the 
two 130-ft diameter clariflocculators. 

Within the clariflocculator tank 
there is an inner chamber 60 ft in 
diameter. In this flocculation cham- 
ber, made of amoron-coated plywood, 
the waste is gently stirred between 
sets of stationary and rotating panels. 
It then flows from the bottom of this 
inner chamber to the outer clarifica- 
tion area of the tank, over a stainless 
steel weir with 60-deg V-notches and 
thence into the effluent trough. At 
the designed rate of 26 mgd, deten- 
tion time in these tanks is 214 hours, 
with 15 minutes of this in the floccu- 
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lation compartment. The two tanks 
are the largest ever constructed 
which incorporate both flocculation 
and clarification. 

The clarified effluent is carried by a 
42-in. PVC-lined pipe to a 48-in. 
outfall line in the Genesee River. 
This outfall line consists of nine 32-ft 
lengths of subaqueous concrete pipe 
which is also protected with a PVC 
lining; each of the last three lengths 
has six 8-in. diameter stainless steel 
outlets for dispersing the flow into 
the river. The outfall pipe is sup- 
ported by 24 wood pile bents and, 
except for its outlets, is completely 
buried in the river bottom, 22 ft 
below the water surface. The eighteen 
8-in. outlets rise to a level two feet 
higher than that of the outfall pipe. 

Settled-out sludge, collected in the 
bottom of the clariflocculators, is 
withdrawn on planned intervals 
throughout the day by two triplex 
positive displacement pumps which 
discharge into two concrete holding 
tanks. Each of these pumps operates 
at a variable rate corresponding to 
the amount of sludge expected. Each 
holding tank has an approximate 
capacity of 50,000 gal. The accumu- 
lated sludge retained in the tanks is 
blended and made more filterable by 
a 50-hp mixer. 

During the filtering hours, sludge 
is pumped from the holding tanks by 
three simplex positive displacement 
pumps located in the main operations 
building. Here the sludge filtration 
process is controlled automatically 
from a panel board located on the 
filter floor. Opposite this control 
panel are three 11-ft, 6-in. diameter 
by 14-ft long vacuum filters which 
dewater the sludge. 

The vacuum is created by four 
50-hp dry vacuum pumps, operating 
through a form, and a dry receiver, 
which provide flexibility in adjusting 
the amount of vacuum or air rate on 
the sludge pick-up or drying side of 
the filters. Because the pumps are of 
the dry type, a moisture trap has 
been installed on the building’s roof 





and has a barometric leg to the base- 
ment. Sludge filtered averages 90 cu 
yd per day and maximum output to 
date has been about 270 cu yd. 

Up to the present time the filtered 
sludge, as it was discharged from the 
filters in a cake form 30 per cent 
solids, was carried away by a con- 
veyor directly into load-lugger bodies 
and hauled to a land fill. This method 
of disposal is ending, for a drier-kiln 
is being added to the treatment 
plant’s facilities. The new kiln will 
reduce the volume of sludge substan- 
tially, leaving only an innocuous ash 
as the end of the waste process. 


Site Problems 


Eastman Kodak Co was fortunate 
in locating the Kodak Park works 
near the only accessible level area in 
the Genesee River gorge. But there 
remained several factors to consider 
in treatment plant construction: 1. 
the road to thesite has a 15 per cent 
grade; 2. the site was formerly a city 
dump located on what was originally 
swamp land; and 3. the subsoil below 
the accumulated trash and ashes was 
shown to have poor bearing capacities 
as deep as 70 ft. Floor of the 130-ft 
diameter tank next to the river is 13 
in. thick and was designed as a flat 
slab supported by 188 fifty-five-ton 
steel piles averaging 51.3 ft in length. 
The operations building is also sup- 
ported by steel piles, with four 50-hp 
reciprocal vacuum pumps isolated 
from the building and separately 
supported. The turbine room tail-bay 
has also been isolated from the build- 
ing and set on piles. 

The waste consultant group, estab- 
lished in 1953, continues to aid Kodak 
Park departments in the study and 
solution of waste and recovery prob- 
lems. The company feels that con- 
tinued disposal and recovery studies 
will not only effectively aid pollution 
abatement of the Genesee River, but 
help Kodak fulfill its obligation to the 
area and to the resources which have 
made our own growth and prosperity 
possible. THE END 
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Another Associate Editor 
Wanted for Power ENGINEERING 


ARE YOU the man? We have another opening in the editorial staff for a 
mechanical or electrical engineering graduate, not over 35 years old, with 
at least 2 to 4 years of power engineering operating experience in utili- 
ties or industry or both. Holding of PE license would be an advantage, as 
would some knowledge of diesel, hydro, refrigeration, air conditioning and 
compressed air practices. The man we want must have a good personality, 
like to travel some and investigate new developments over the country. He 
should be able to write, but previous editorial experience is not required. 

If you are interested and meet these specifications, send a photograph 
and a résumé of your experience to the Editor, POWER ENGINEERING, 308 
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Fig. 1. Bullock-powered generator in operation. Generator 
at left is revolved by chain drive as bullocks pull draw bars 


Kilowatts From 
Ox-Power 


When Consultant C. Leigh Stevens visited India, 
he found them long on bullock-power, short on 
other kinds. Striking story of American ingenu- 
ity and a private Point-4 program is told here 


N THE TINY village of Khanpur, 
India, patient bullocks plod in a 
circle, powering a device of American 
design which one day may revolu- 
tionize the life of rural India. This 
device, making modern use of ox- 
power, has tripled the irrigation rate 
of one of Khanpur’s wells and has 
given the village its first electricity. 
Khanpur’s new affluence was made 
possible through the codperation of 
the Tennessee Gas Transmission Co 
and a number of other American 
firms and individuals interested in 
helping lift India to a higher level of 
agricultural and industrial methods. 
Two Tennessee Gas engineers, 
Tracy S. Park, Jr and J. L. Morrison, 
collaborated in the design of the 
revolutionary mechanism, Fig. 1, 
which permits operation of a com- 
mercial water pump and electric 
generator by bullock power. 





Fig. 2. India’s Nehru, center, and Management Consultant 
Stevens at Nehru’s left are shown inspecting the installation 
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Unit consists of the pump and 
generator, a vertical drive shaft, and 
the driving mechanism. Unique fea- 
ture is the driving mechanism, which 
consists of two draw bars and a 
series of chains and sprockets, Fig. 3. 

Harnessed to the draw bars, teams 
of bullocks walk in a circle, thereby 
revolving the chains and sprockets. 
In the pump-driving mechanism, two 
stages of sprockets are used. First 
stage converts the 2 rpm of the bul- 
locks to 20 rpm; second stage con- 
verts this into the 150 rpm needed 
to operate the pump. 

As the pumping unit was being 
developed, it became apparent that 
the same driving mechanism could be 
used for a power generator. A 4.5-kw 
d-c generator that produces a con- 
stant 125 v, even though the bullocks’ 
speed may not be constant, was con- 
tributed by General Electric Co. 


For operating the generator, a fur- 
ther increase in speed is achieved by 
engaging a clutch and bringing into 
action a third-stage series of chains, 
thereby converting the bullocks’ 2 
rpm to 1320 rpm, the speed of the 
generator. 

Where bullocks walk down well- 
side ramps, lifting huge buckets by 
means of ropes and pulleys, using two 
teams of four bullocks each, it is pos- 
sible to draw approximately 95 gpm 
of water by this method. 

On the other hand, with six bul- 
locks powering the new pump mech- 
anism, a capacity of approximately 
300 gpm is possible. Well to which 
this first installation was fitted 
formerly irrigated about seven acres. 
With the installation of a 540,000-gal 
reservoir nearby, it is estimated that 
the new pumping mechanism will 
irrigate as much as 70 acres. THE END 
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Fig. 3. Tracy Park, Jr points to system which converts ox-power 
into higher speeds needed for pumping and generation 
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Fig. 1. New Reeves Station of Public Service Co of New Mexico. Stud welding was used for boiler casing and building siding 


Stud Welding Cuts Construction Costs 
For New Mexico Public Service 


Technique developed for building ships in a hurry during World 
War Il, stud welding has many applications in the power field. 
Use in a novel boiler insulation method by this utility company 
resulted in substantial savings and an eye-catching finished job 


YUBSTANTIAL SAVINGS in 
over-all construction cost, and 
several corollary benefits, were real- 
ized when end-welded studs were 
used recently for the first time to 
secure insulation and lagging for a 
high-temperature, pressurized power 
plant boiler. 

At the new Reeves Station, being 
constructed near Albuquerque for 
the Public Service Co of New Mex- 
ico, Nelson stainless steel Setlok studs 
were first end-welded in organized 
patterns to the pressure casing of the 
boiler. Several studs were welded per 
minute with the lightweight Nelson 
stud welding gun. Two 2-in. thick 
layers of magnesia block insulation 
were fitted over the studs and made 
snug against the pressure casing. 
Ribbed, embossed aluminum lagging, 
0.032 in. thick, was then impaled over 
the studs. 

This idea not only brought impor- 
tant economies during construction, 
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but it is also expected to cut main- 
tenance costs during the life of the 
plant. It was originally conceived by 
Ralph A. Withrow, engineer for the 
Stearns-Roger Mfg Co, engineers 
and constructors for the project. 
Stearns-Roger, in codéperation with 
Public Service of New Mexico, 
worked out the original insulation 
and lagging concept and carried on 
the research preceding the installa- 
tion. 

Another out-of-the-ordinary fea- 
ture at Reeves Station is colored 
aluminum insulated sandwich wall, 
which saved approximately 15 per 
cent over conventional sandwich 
walls. Assembled on the job, it was 
used for both the administration 
building and the main power plant 
building. Additional savings were re- 
alized because the aluminum needed 
no paint. 

Stainless steel Setlok studs, end- 
welded in the field to building girts, 





Another 
Power Tool 











also secured the curtain wall. It is 
comprised of an interior sheet of 
0.032-in. corrugated aluminum; insu- 
lation of 1-in. fiberglass; exterior 
siding, with alodine green finish, of 
0.032-in. ribbed, embossed aluminum. 

To help hold the boiler insulation 
in place, l-in. wide, light gauge alumi- 
num strips were stretched over the 
magnesia blocks and impaled on the 
studs, then secured with speed clips. 
All buck stays were covered with 
aluminum wrappers, also impaled on 
studs, which then served as flashing. 
When the lagging was in place, Set- 
lok aluminum caps were applied to 
the studs. 

Another advantage of this instal- 
lation was that no hand-welding, wir- 
ing, or drilling and tapping was neces- 
sary to secure the boiler insulation. 
Aluminum boiler lagging does not re- 
quire painting, as does conventional 
sheet metal lagging. 

Moreover, significant maintenance 
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economies are expected during the 
life of the boiler, largely because the 
insulation and lagging can be easily 
removed from the pressure casing to 
facilitate repair and can be reinstalled 
later with approximately 100 per 
cent salvage value. No special tools 
are necessary, and since the aluminum 
lagging is light in weight, small main- 
tenance crews can perform the task. 

Another significant stud welding 
application on this project was the 
use of 74-in. diameter threaded studs 
which secure the rails for a gantry 
crane located on top of the main 
power plant’ building. These studs 
were end-welded to structural steel. 
Rails rest on the steel and are fas- 
tened by clips that fit over the rail 
base flanges. Clips are fitted over the 
studs and are held in place by stand- 
ard machine nuts. THE END 


Fig. 4. Pleasing appearance result- 
ing from new method is shown in this 
picture. Ribbed, embossed aluminum 
lagging and magnesia block insulation 
not only were installed more economi- 
cally through use of studs, but they are 
also easily removable for maintenance 
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Fig. 2. Emd-welded studs, shown 
above on pressure casing of the boiler, 
made it possible to install insulation and 
lagging with substantial savings. Magne- 
sia block insulation and aluminum lag- 
ging were impaled over studs and were 
then topped off with the special caps 


Fig. 3. Various steps in new method 
are shown here. At left are water wall 
tubes. After casing is seal-welded and 
tested, Nelson stainless steel Setlok 
studs, two of which may be seen here, 
are end-welded to casing. Magnesia 
block and lagging are then positioned 
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Dual-cooled Allis-Chalmers _ trans- 
formers are used at Wisconsin Electric 
Power Co substation. If one unit is shut 
down, other will carry required load 
by utilizing the cooling system of idle 
unit. Each is rated at 90,000 kva and 
is cooled by forced oil, circulating 
through the oil-to-air heat exchanger 





















































70/30 cupro-nickel, made by Re- 
vere Copper and Brass, was used for 
tube sheets and tubes in condensers for 
N. S. Savannah. Condensate purity 
measured in parts per billion is re- 
quired. A new, lightweight automatic 
welding gun was used in welding tubes 
in sheet. Small mandrel centers the gun 


Giant-sized power-bus cable is 
made up of 271 individual strands, 
weighs 152 Ib per ft. Made by GE, 
the 5-million circular-mil copper con- 
ductor has a '%%4-in. wall of Flamenol 
thermoplastic insulation. It will be used 
as part of a 1,000,000-amp pulse 
discharge system for space research 
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10,000-Ib stainless steel impeller, last of seven 
shipped recently by Worthington Corp to the Metro- 
politan Water District of Southern California for in- 
stallation in vertical volute centrifugal pumps. These 
are said to be the largest stainless steel impellers 
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20 years of heat transfer research at the University 
of Michigan, sponsored by Wolverine Tube, is being 
celebrated this year. J. S. Rodgers (left) of Wolver- 
ine and Prof. E. H. Young of the University here 
go over some of the devices used in finned tube testing 
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Ticket for transformer? No, Floyd 
County (Ga) police are simply prepar- 
ing to escort trailer truck carrying GE 
2000-kva load center transformer for 
a unique series of road tests. Idea of 
test was to recreate condition of a 
transformer as it is received by cus- 
tomer via this type of transportation 


Testing reactor with a rating of 
more than 300,000 kva has been in- 
stalled at Westinghouse plant to study 
thermal and electrical characteristics 
of modern high-capacity turbine gen- 
erators. Large coils of reactor consist 
of three elements, each 14 ft high. 
Can test units rated over 400,000 kva 


Banks of conduit waiting to be em- 
bedded in concrete sidewalk of new 
bridge in Hartford, Conn. Engineered 
by Hartford Electric Light Co, system 
uses Byers 4-D wrought iron conduit 
for corrosion resistance, will carry pow- 
er lines to industrial plants in West Hart- 
ford. Link across bridge is 3200 ft 
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Today's big building projects involve a lot of electrical facilities. 


In addition to power and lighting, many other services must be in- 
cluded. All these require careful planning and execution by the 
electrical contractor. Here’s how all this is accomplished by one firm 


\ AJORITY OF TODAY ’S elec- 
4 trical contracting organizations 
are geared to transact business along 
sound, modern concepts. They are 
led by top-flight executives, sup- 
ported by a hard-hitting team of 
professional men with a wealth of 
experience in both theoretical and 
practical aspects of all phases of busi- 
ness. And, their organizational struc- 
ture and management practices can 
be stacked next to any progressive 
business of today. 

It is fortunate that this is true, 
because the ratio of electrical to total 
construction cost of new facilities is 
approaching a new high. But, while 
owners are budgeting more money 
for their electrical facilities, they are 
getting more for their electrical dollar 
through contractors’ good adminis- 
tration, cost-cutting installation tech- 
niques, better job coérdination, good 
material prices, and _ increasingly 
better skilled labor. 


Why the Rise in Costs? 


Why are electrical costs going up? 
One reason is simply that standards 
for comfort conditions are at a new 
peak and are accepted as necessary 
to conduct of business. Demands for 
complete air-conditioning (tempera- 
ture and humidity), and increased 
lighting levels, result in more elec- 
trical services. 

Another reason is that owners are 
becoming more conscious of the 
importance of their electrical systems. 
They are no longer following the old 
short-sighted approach of squeezing 
the electrical budget to a ridiculous 
minimum, in exchange for other 
construction details. 

Owners are not only asking for, 
but demanding of their architect- 
engineers, electrical designs to pro- 
vide such features as— (a) more 
available power for immediate use; 
(b) more reserve capacity for to- 
morrow’s use, plus better reliability 
to guard against costly shutdowns; 
(c) better flexibility to suit changing 


* Fischbach, Moore and Morrissey, Inc; 
Midwest Division of Fischbach and 
Moore, Inc 
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requirements; (d) better quality of 
materials to keep replacement cost 
down; and (e) more practical dis- 
tribution systems. 

This is to keep operational and 
maintenance costs down to a mini- 
mum by proper use of disconnecting 
devices, sensible circuit arrange- 
ments, and others. All of these natu- 
rally increase initial cost but pay off 
in lower cost over the life expectancy 
of the building. 


Getting to Know the Job 


In a typical large electrical project, 
just what are the steps to be taken in 
preparing a complete and accurate 
construction bid? An excellent ex- 
ample is that of the new Chicago 
Coliseum project, officially known as 
the Exposition Center. Our company 
was the successful electrical bidder 
on this huge project, so we will use 
it as an actual case history to illus- 
trate just how a contractor goes 
about bidding and planning his phase 
of the project. 

This was a king-size project in 
itself. And we spent a lot of time 
studying the plans and “‘specs”’ be- 
fore we started any estimating. It 
made a lot of sense to concentrate 
on this phase because it gave us a 
visual picture of the project. We 


Final review of job 
estimate is made 
by staff members 
of Fischbach, 
Mocre and Mor- 
rissey, Inc. Left to 
right: RON DUDEK 
(Project Engineer), 
FRANK MICHAL 
(Admin. Asst.) and 
RAY MEEHAN 
(Vice-President) 





Here's How Big Electrical 
Projects Are Organized 


By FRANK W. MICHAL* 


studied type of building construc- 
tion, searching for unusual features 
and special building conditions — 
noting such items as ceiling heights, 
slab thicknesses, special ceilings, etc. 
We also reviewed the mechanical 
drawings in relation to the electrical 
installation. 

In addition, we thoroughly famil- 
iarized ourselves with the scope of 
electrical work, as described in both 
the general and electrical and me- 
chanical sections of the specifications. 
Also, we tied down such responsibil- 
ities as trenching and backfill, con- 
crete work, cutting and patching, 
painting exposed conduits, temporary 
power, and others. Once the over-all 
job was well-defined in our minds, we 
were ready to begin putting a price 
tag on the job. 


Preparing the Estimate 


Because of the scope and com- 
plexity of the estimating job and the 
relatively short time allotted to pre- 
pare the bid, the task of estimating 
was assigned to six estimators. Also, 
to expedite the procedure, the job was 
broken down into ten major systems. 
But these were not selected without 
careful consideration. 

They were logical divisions which 
permitted: —1. Six estimators to 
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Drawing of Schematic diagram of electrical feeders included in contract for Chicago Exposition Center. Note three incoming 12 


kv lines, which feed six separate building substations; also detail diagram of No. 1 Su 
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Special equipment 
Emergency Lighting 


work simultaneously; checking 
and evaluating final costs for definite 


work categories; and, 3. producing 7. Fire Alarm System 
the final estimate in a form which 8. PAX Telephone System 
would permit purchasing of com- 9. IBM System 

ponents, without recapping hundreds 10. Sound & Video System 


First, and basic, step in preparing 
an accurate estimate is that of mate- 
rial analysis. A count was made of all 
outlets, fixtures, and equipment; and, 
a measurement was made of all 
branch-circuit runs, feeders, service, 
etc. Every item was ti ken off — from 
lockwashers to switchgear. 

To assist us in making a complete 
take-off as quickly as possible, devices 
such as rotometers, tabulators, scales, 
and tapes were used. Our take-off 
was so complete that, if necessary, 
the estimate could be completed 
without further reference to the 
drawings. 

We finished with approximately 
300 detail take-off sheets and over 
100 summary pricing sheets, listing 
the accumulation of take-off quan- 
tities of electrical materials required 


of miscellaneous sheets. 

Here are the ten sections: 
1. Lighting 

Feeders (conduit and cable) 
Panels and control equipment 
Branch-circuit wiring 
Fixtures 

. Power Distribution 
Feeders (conduit and cable) 
Bus duct 
Transformer vaults and Eqpt. 
Motor Control Centers 
Emergency generators 
Power Centers 

. Underground Distribution 
Primary ducts and cable 
Secondary ducts and cable 
Manholes and vaults 

. Lightning Protection 

. Grounding 

. Theatre & Lecture Rooms 


aoe 
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b. Total transformer capocity is 15,000 kw 


for the entire installation. There were 
some 2000 items of material. 

Costing labor units: According to 
the Natl. Elec. Contr. Assn, A labor 
unit is a cost data figure indicating the 
labor cost for putting in place a given 
item of material or performing a given 
labor operation. And, picking the 
proper labor unit isn’t easy. It takes 
a good estimator to come up with an 
intelligent analysis of the labor in- 
volved and not use labor units with- 
out adjusting them to suit conditions. 

For example, type of building con- 
struction, height of installation above 
normal area, weight of material and 
equipment, length of runs, number 
of parallel runs, and crawl-space 
conditions all affect a standard labor 
unit. Also, labor units are expressed 
in man-hours per unit, or units. 

It’s more practical to use this sys- 
tem than dollar value units, as it 
permits conversion and adjustment 
by one simple multiplication of wage 
rates to obtain total labor costs. We 
used our Manual of NECA Basic 
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Labor Units to assist in compiling 
the proper labor figure. In addition, 
we referred constantly to our own 
statistical accumulation of labor units, 
constantly kept up to date, as a 
result of cost data from thousands 
of completed installations. 

This is a tough assignment, even 
for the pros in the business! We dealt 
with hundreds of suppliers, of both 
standard and special electrical equip- 
ment and devices, to obtain quota- 
tions on materials as specified. Quo- 
tations poured in by the hundreds. 

Each one had to be checked to 
determine: (a) whether the items 
complied with specifications; (b) 
whether quantities, and inclusion of 
all items, were specified correctly; 
(c) whether the quoted price was 
limited for a specified time; (d) 
whether prices were firm for the life 
of the job; and, (e) whether delivery 
could be obtained when required 
at the jobsite. 

It sounds simple. Yet in practice 
it’s just not this clean-cut an opera- 
tion. For example, there are times 
when suppliers will withhold their 
best price until practically bidding 
time, which means a constant jug- 
gling of figures. Also, some suppliers 
will submit lump-sum quotations of 
certain groups of items, and include 
in their proposal some items which 
will not meet the specification. This 
is to make an attractive package deal, 
yet provide no cost breakdown of the 
items. 


Material Extensions 


Fortunately, we didn’t run into 
such situations in pricing the mate- 
rial for the project. If we had, it 
would have been necessary to compel 
the supplier to provide a breakdown 

in order to evaluate the cost of the 
acceptable components against other 
quotations for the same equipment. 
We obtained at least three quotations 
for each item. 

Once satisfied that our prices re- 
flected equipment as specified, we 
prepared our material price data 
comparison sheets, selected the low- 
est acceptable prices, and used them 
as a basis in preparing our material 
costs. 

Experience has taught us that mis- 
takes in extensions are easy to make, 
because of unit conversions. For 
example, certain materials (boxes, 
covers, fittings) are priced on a per- 
hundred basis; insulated wire and 
cable in 1000 feet; bare wire in 100 
pounds; and certain equipment per 
item. 

Labor units could be specified in 
manhours per 100 pieces, or 1000 
pieces; and, for certain items, man- 
hours per unit length. Electric calcula- 
tors are used extensively in making 
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extensions, and every extension is 
double-checked by another estimator 
or accountant. (A little time-con- 
suming, particularly when you’re rac- 
ing against a deadline, but well worth 
it.) Initials of the checker are put 
on estimate sheets. 

With the use of adding machines, 
extensions are totalled for each 
summary sheet — another process 
which is double-checked by a differ- 
ent estimator. 


Preparing the Summary 

So far, we have done the major 
portion of work necessary to come 
up with a prime cost. We have total 
cost of material, and total manhours 
of labor. Multiplying wage rate by 
number of manhours gives total pro- 
ductive labor. 

But, over-all cost of a job includes 
other items which have to be paid out 
by the contractor to complete his 
work. For instance, Supervision and 
Non-Productive Labor: No simple rule 
to apply here; it will vary from job 
to job, depending upon scope, com- 
plexity, location, and size and num- 
ber of electricians on project. In 
general, it will run approximately 
ten to fifteen per cent of the pro- 
ductive labor cost. 

Travel Time and Expense also will 
vary from job to job, depending 
mostly on location and labor agree- 
ments. It’s a good practice, however, 
to list such cost separately, rather 
than combine it into the total man- 
hours of productive labor. This is so 
it will not introduce an error in final 
progressive job-cost analysis. 

Sometimes, however, when travel- 
time hours are in addition to the 
normal eight-hour work day, forty- 
hour work week (under the provision 
of Wage Agreements), personnel have 
to be paid at an overtime rate — an 
item not to be overlooked. 

Insurance and Payroll Taxes — 
This is proportional to amount of 
total payroll but will vary for differ- 
ent areas. In general, this usually 
amounts to 10 to 14 per cent in our 
area. These percentages are made up 
of such items as unemployment insur- 
ance, social security, workmen’s com- 
pensation insurance, public liability 
insurance, association dues, and wel- 
fare assessments. 

Job Expenses — Included here are 
such items as tools, equipment, shan- 
ties, field office, warehouse, freight 
and delivery, telephone, office sup- 
lies, inspection fees, drawings, and 
payroll for project manager, Super- 
intendent, Engineer and Timekeepers. 

Bonds — Required mostly by pub- 
lie and institutional projects, where 
public funds are used to finance con- 
struction. For those not familiar with 
such bonds, here’s the protection 


offered to the owner in a typical 
performance bond: It guarantees the 
successful performance of the con- 
tract in accordance with plans and 
specifications. Also, it indemnifies 
the owner from any liability and/or 
loss, resulting to the owner from any 
failure of the contractor to fully per- 
form each and all of his duties. 

However, after contracts are 
awarded, the performance bond may 
be waived, with resultant savings (of 
the cost of the bond) passed on to 
the owner. 

Prime Cost — Addition of all of 
the above items provides us with 
the basic cost (prime cost) of the 
project. In general, it is all monies 
that have to be paid out by the con- 
tractor, as job costs, less overhead 
and fee (profit). 

Overhead — This is a factor not to 
be guessed, or overlooked, when 
preparing the over-all cost of the job. 
(Many contractors don’t know what 
their overhead is, and therefore won- 
der where the profits are, at the end 
of the year.) It can vary from 10 to 
25 per cent of the total prime cost of 
the project. 

It includes such items as: 

Salaries of officers 

Salaries and wages of office help 
and non-productive labor 

Cost of occupancy (rent, heat, 
telephone, etc) 

Office expenses (postage, stationery, 
supplies, etc) 

Legal expenses 

Auditing expenses 

Charge-offs (bad debts, depre- 
ciation) 

Insurance (officers and personnel), 
and hospitalization 

Plus all other expenses required to 
do business, and not directly applied 
to the job costs. 


Profit—The Unknown Quantity 


The final mark-up is always put on 
by an officer of the company, after 
careful check of the estimate, and 
often readjustment in the figures of 
the estimators. It is determined after 
careful analysis of the competitive 
situation, job potential (extras), size 
of contract, etc. 

In a large project, it takes only a 
small error in judgment to either 
overbid the project (and lose it), or 
underbid the project and throw 
profit down the drain. 

There’s no simple formula for 
estimating. It takes keen business 
management and a lot of expert 
analysis. For example, our records 
show we spent 840 hours estimating 
the Exhibition Center project and 
obtaining special prices on materials 
and equipment — from the manu- 
facturer’s level, down through the 
jobbing houses. 


POVVER ENGINEERING 





Ali big electrical projects involve a 
certain amount of temporary light 
and power, to accommodate the 
other building trades which are work- 
ing on the job. 

Also, the electrical contractor is 
expected to maintain all electrical 
equipment used during the construc- 
tion cycle. Therefore, these two items 
must be included in the total job 
estimate. 

Reviewing all of the factors which 
make up a complete electrical job 
estimate, we find a thorough listing of 


these thirteen items, shown below: 
Materials 

Materials sales taxes 
Labor — Direct 

Labor — Indirect 

Travel time and expense 
Insurance 

Payroll taxes 

Job expenses 

Bond (if «equired) 
Overhead 

Profit 

Temporary light and power 
Temporary maintenance 


Editor’s Note: A subsequent article 
by the same author will explain how 
his company successfully bid the 
electrical work on the Chicago Expo- 
sition Center, and how they organ- 
ized the job. 

For the uninitiated, this next arti- 
cle will be a revelation; it will tell of 
the hundreds of details which must be 
followed in the successful prosecu- 
tion of a big job. 

This type of a project is one of the 
best examples of power engineering in 
action. Don’t miss it. THE END 


For Cold Storage, the Floor Must Be Right 


By C. T. BAKER * 


AN ADDITION was made to the 
existing facilities of a cold storage 
plant. The carrying temperature re- 
quired by the produce company 
renting the new storage was 35 to 
36 F. 

After some 15 years of operation 
at this condition, the produce com- 
pany wanted to store quick-frozen 
foods in this room. In order to pro- 
vide the lower temperature required 
(15 to 20 degrees below zero) addi- 
tional cooling coils were installed. 

Construction of the plant addition 
is shown in Fig. 1. Since the tempera- 
tures originally carried were well 
above the freezing point of water, the 
four inches of sheet cork insulation 
on the floors, walls and ceilings were 
adequate. 

However, when temperatures are 
lowered to zero and below, a much 
greater thickness of insulation is re- 
quired to hold heat leakage losses 
within acceptable limits, and also to 
prevent ground freezing when the 
floor of a cold storage room is placed 
directly on the ground. Also, it is 
generally necessary to provide under- 
floor heating to prevent ground 
freezing, since no amount of insula- 
tion will prevent ice formation where 
wet soil conditions prevail or where 
ground waters stand within a short 
distance of grade line. 

After a few years of operation at 
sub-zero temperatures, the ground 
below the floor of this added storage 
room had frozen to a depth of several 
inches. In time, the forces produced 
by the freezing action below grade 
pushed the floor upward in several 
places, causing damage both to the 
concrete and to the insulation. 

Further, the 12 by 12-in. column 
located in the center of the room was 
forced upward, causing considerable 
damage to the roof structure as a 


* Consulting Engineer 
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Fig. 1. Floor of new addition kept to the 4-in. insulation. It wasn't enough 


whole. Rainwater and moisture con- 
densed from the air, entering the 
insulation on the roof deck, damaged 
the roof assembly even more, as 
freezing progressed. 

Cost of tunneling beneath the 
floor to provide warm air circulation 
for ice meltage and to prevent further 
freezing was considerable, since the 
existing ice formation made excava- 
tion operations quite difficult. In 
addition, provision had to be made 
to drain away from the building the 
water resulting from ice meltage. 

In time, the supporting column 
returned to original position, after 
which the floor was repaired and the 
damaged insulation replaced. The 
room is no longer used for minus 
zero storage. 

Figure 2 shows a practical layout 
of underfloor venting used by the 
writer to prevent frost heave in a 
large storage room that was designed 
for room temperature of minus zero. 

In this layout, 8-in. terra cotta 
tiles are placed 8 ft o. c. Ends of the 
tile are set above ground level to 
prevent the entrance of rain water. 

Figure 3 shows the correct method 
of installing floor drains in refriger- 
ated rooms that are carried at tem- 
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Fig. 2. Vent will prevent frost heave 
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Fig. 3. Floor drains for above 32 F 


peratures above freezing. In many 
cases, atmospheric vent heating is 
not practical as a means of protec- 
tion against frost heave. Many in- 
stallations of low temperature rooms, 
where the floors are placed directly 
on the ground, pump heated oil or 
other heated solutions to keep the 
ground well above freezing. 














How We Train Supervisors 


Company-wide supervisory training at Commonwealth Edison is 
now 10 years old. A concentrated program of coaching in four 
major areas of information is given to provide help to the newly 
appointed supervisor in meeting his new responsibilities efficiently 


By GEORGE E. RODMAN * 


HAT is Mr. New Supervisor 
looking for as he faces his new 
responsibilities? 

Well, obviously he needs new 
knowledge, new skills, new attitudes. 
He needs to know about company 
organization, policy, and financial 
problems. He needs to appreciate 
what is involved in skills in instruct- 
ing,fplanning. work, interviewing, 
communicating. He needs to under- 
stand and nurture proper attitudes 
toward management, employees, to- 
ward other departments in the com- 
pany, toward the union, stockhold- 
ers, customers. 

Where is he to get all this? 

In answering this question in a 
practical way at Commonwealth 
Edison, we have seen that the super- 
visor needs something over and above 
the instruction he will get in the nat- 
ural course of events from his boss at 
the departmental level. And, since 
the principles and skills of good su- 
pervision are the same for any job 
situation, an over-all program which 
exposes all supervisors to these prin- 
ciples does much to raise the level of 
supervisory excellence generally. 

So our program of training in basic 
supervision draws in all new super- 
visors from generating stations, 
accounting, purchasing, etc. — and 
supplements the person-to-person 
training that goes on continually 
within the departments. We base 
this program on four major areas of 
information, and run it for 13 full 
days of meetings, held once a week. 

The four areas covered are: 1. 
company organization, activities and 
policy; 2. the union contract; 3. 
human relations in supervision; and 
4. effective supervisory principles and 
skills. We spend about 25 hours on 
the first area, eight hours on the sec- 
ond, 25 hours on the third, and 25 
hours on the fourth. 

Company organization and policy 
is presented through a group of some 
25 talks, each aimed at a different 
facet of the subject. Eight sessions 
are given over to the union contract. 


*Supervisor, Education and Training, 
Commonwealth Edison Co 
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There are seven talks on aspects of 
human relations in supervision, and 
a group of 12 talks comprises the con- 
tent of the fourth area — effective 
supervisory principles and skills. 

Who gives these talks and how are 
the sessions conducted? This brings 
up an extremely important point. 

We consider that the success of 
this basic supervision program rests 
squarely on the enthusiasm and coép- 
eration with which top and middle 
management have supported it. Some 
50 individuals make up the leaders 
and speakers for these training con- 
ferences, and with the exception of 
two or three, all of these leaders are 
from within the company. Nearly all 
the members of the top management 
team are included, and the manager 
and division vice-presidential levels 
contribute their full share of teaching 
and speaking talent. 

We have made the most of this in- 
company approach to training lead- 
ers. Human nature being what it is, 
there is great value in giving the new 
supervisor the opportunity to sit 
down and talk things over with the 
top brass — and this is essentially 
what these training sessions do, es- 
pecially the ones devoted to company 
organization and policy. 

Presentation of the subject matter 
is followed by multiple table discus- 
sions by the table groups of some nine 
persons each. The leader at each ta- 
ble stimulates discussion to check 
their understanding of what they 
have heard, and to list any questions 
they might wish to ask the speaker. 
These questions are then directed to 
the speaker by the discussion leaders, 
and very frank questions they often 
are. At the next meeting of the total 
group, the supervisors will be mixed 
into new round table groups, and new 
leaders will be appointed. 

As a side note on meeting tech- 
niques, it should be explained that 
when the subjects of job instruction 
training and job relations training 
are presented, the group is divided 
into several sub-groups with a trained 
instructor in charge of each. Each of 
these groups has three 2!4 hour meet- 
ings. For job planning, too, we use 
the sub-group system. The general 
subject is introduced by a division 





20 Basic Responsibilities of 
Supervisors 


1. Setting a good example and exercis- 
ing self-control. 

2. Encouraging employee interest in his 
job and its relationship to the com- 
pany’'s business. 

3. Developing group discipline, confi- 
dence and loyalty: creating the “feel- 
ing of belonging.” 

4. Developing an understanding of each 

employee and his problems. 

. Dealing fairly and impartiaily. 

. Evaluating employees’ performance 
and informing them concerning their 
progress, giving due credit for good 
work. 


aw 


7. Studying and developing abilities of 
employees. 

8. Guiding and counseling employees. 

9. CoSperating with others in the or- 
ganization. 

10. Maintaining an adequate knowledg 
of work, company policies, and union 
contract. 

11. Foreseeing and eliminating possible 
causes of grievances. 

12. Assigning the right man to the right 
job. 

13. Organizing, planning, and codrdinat- 
ing work. 

14. Issuing clear, concise, and complete 
constructions. 

15. Maintaining efficiency of force. 

16. Studying, inspecting, and determining 
suitability of tools, machinery, and 
equipment. 

17. Recommending changes in employee 
status. 

18. Maintaining good and sate working 
conditions, and encouraging a safety- 
conscious attitude. 

19. Transmitting information accurately 
and promptly. 

20. Maintaining adeq 





te records. 








In 1945, company appointed a com- 
mittee to study the supervisory job and 
find common responsibilities of all 
supervision. These 20 points resulted 


vice-president, followed, in sub- 
groups, by application of the princi- 
ples of job planning to typical jobs. 

Here’s the schedule for a typical 
day of training under this program of 
basic supervision: 





Program in Basic Supervision 
1958—Group 17 
Meeting #2, Tuesday, March 4, 1958 


Time Subject 

8:30-10:15 Supervisor's Leadership Situation 
10:15-10:30 Recess 
10:30-1 1:00 Supervisory Problem Survey 
11:00-12:00 The Bargaining Agreement #1 
12:00-12:30 Recess 
12:30-— 2:00 Luncheon — Looking Ahead 

2:00— 2:15 Recess 

2:15-— 3:15 Communications 

3:15- 4:30 The Supervisor and Better Ways 
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Fig. 1. At lunch session during day-long meeting, super- 
visors hear talk from a top officer, afterwards have op- 
portunity to ask questions. Here vice-president Gordon R. 
Corey explains aspects of the company’s financial structure 


Fig. 2. Customer relations is a vitally important subject 
and is assigned to a division vice-president for handling. 
Above (r) R. S. Peterson addresses supervisors, establishes 
foundation for right understanding of this part of the job 


Fig. 3. For sessions on job instruction training and job re- 
lations training, the group is broken up into sub-groups, 
each with its own instructor. These JIT and JRT conferences 
are rated by supervisors as having high degree of helpfulness 


Now, for more detail on what is 
presented in the four categories of the 
program: 

Here are a few of the subjects in- 
cluded under Company Organization, 
Activities and Policy: the supervisor 
and employee health, power produc- 
tion activities, the supervisor and 
cost control, rates, public relations, 
the budget, organization policy and 
our 1959 organization, activities of 
research and development staff. 

An understanding of collective bar- 
gaining and interpretation of com- 
pany contracts with the unions are 
especially important to first-line su- 
pervisors in a company such as 
Commonwealth Edison. So the eight 
one-hour sessions devoted to the 
union contracts clarify the subject — 
covering the history and reasoning 
behind general provisions in the con- 
tracts, specific provisions of current 
agreements, and problems of in- 
terpretation. 

Under Human Relations in Super- 
vision, talks are given on principles of 
motivating employees, supervising 
employees with unsatisfactory atti- 
tudes, job relations training, control 
of absenteeism, supervisor’s leader- 
ship situation, and types of super- 
visors. 
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The 25 hours given to studying 
effective supervisory principles and 
skills are filled with such themes as 
job planning and codérdinating, job 
instruction training, communicating, 
the supervisor and better ways, 
coaching, listening, management 
principles. 


Talks by Officers 


The subjects presented by officers 
of the company include: historical 
objectives; looking ahead; what top 
management is looking for in leaders; 
organization policy and the 1959 or- 
ganization; management principles; 
financial structure; challenges and 
problems in the financial area; activi- 
ties of purchasing, fuel, real estate 
and tax departments; public rela- 
tions. 

We took a supervisory problem 
survey to find out which subjects 
loom up as the most difficult prob- 
lems for supervisors. On the basis of 
what we found out from this survey, 
division vice-presidents have been 
presenting the following topics to the 
training groups: problem of commu- 
nications; principles of motivating 
employees; supervising employees 
with unsatisfactory attitudes; plan- 
ning the job. 


High on the list of the supervisors’ 
own favorites are the sessions given 
over to job relations training and to 
job instruction training. 

A revision of the Training-Within- 
Industry wartime program, the job 
relations training presents a simple 
four-step approach to “people’’ prob- 
lems aimed at developing and main- 
taining effective coéperation. The 
steps are: 1. get the facts; 2. weigh 
and decide; 3. take action; 4. check 
results. 

Foundations for good relations, 
differences in people, and causes of 
human relations problems are re- 
viewed and discussed at some length. 
Then each member of the training 





Why This Article 


Effective training techniques 
continue to be of paramount in- 
terest and importance to power 
plant management. This article, 
dealing with a very special prob- 
lem in the total training pic- 
ture, climaxes the training series 
which has been appearing in 
these pages over the past 18 
months. 























group is asked to select a human 
relations problem, preferably from 
his own experience, to present and 
discuss with the group. The instruc- 
tor then gets the supervisor to re-tell 
the case based upon the four steps. 

The popularity of this job relations 
training is no doubt due to the fact 
that a simple, systematic approach 
to human relations problems is a real 
help in the solving of such problems 
as they come along. 

Job instruction training (also a 
revision of the Training-Within-In- 
dustry wartime program) has to do 
with one of the most important re- 
sponsibilities of a supervisor — that 
of instructing. Therefore, the specifics 
of an effective way of instructing are 
presented and practiced in this pro- 
gram. Job instruction is a simple, 
four-step method of passing on the 
know-how to the learner. 

Each member of the group is asked 
to prepare a job training demonstra- 
tion involving an operation which 
can be presented and practiced within 
15 to 20 minutes. Another member 
of the group is selected as a learner 
in the demonstration. The supervisor 
prepares for this demonstration by 
making a job breakdown sheet, which 


includes a listing of the important 
steps in the doing of the job and the 
key points which might make or 
break a job, injure the worker, etc. 

Following the demonstration, the 
group is asked to discuss the effec- 
tiveness of the instruction job from 
the point of view of preparation, 
presentation, try-out (by the learner), 
and follow-up. This is done so that 
the men gain an understanding of the 
principles involved and their appli- 
cation. 


Opinion Survey Held 

At the final meeting of the total 
program, we conduct an opinion sur- 
vey, in an effort to uncover improve- 
ments which we might make when 
the program is presented to the next 
group of new supervisors. We also 
have a little graduation ceremony, 
presenting each supervisor with a 
certificate signed by company officers. 

What do the supervisors them- 
selves say of this approach to basic 
supervision training? Here are a few 
comments collected at random over 
the company: 

“In my duties as maintenance 
foreman I have found the following 
to have been most helpful: 1. job 





instruction training; 2. job relations 
training; 3. bargaining agreement; 4. 
human relations; 5, company organi- 
zation and policy. In addition, I have 
enjoyed and profited by the informal 
sessions during recess and luncheons, 
in talking over some of the problems 
that daily confront us in generating 
stations.” 

“The entire program, in my opin- 
ion, has been very beneficial. Al- 
though I cannot relate any definite 
examples of when and where any part 
of the basic supervision program has 
been specifi¢ally used, I feel that the 
knowledge gained throughout the en- 
tire program has had a definite bear- 
ing on the execution of my daily 
supervisory duties, mainly because I 
am better informed and thus more 
capable of satisfactorily solving the 
numerous problems that arise.” 

“‘The association with other super- 
visors was very enjoyable and that 
acquaintanceship, while not a part 
of the formal program, has proved a 
valuable source of resolving mutual 
problems to the benefit of our com- 
pany.” 

‘‘The instruction in job relations 
and job instruction has proved most 
helpful to me.” THE END 


260-Ft Transmission Tower Gets Wind Load Test 


FIRST full-scale transmission 
tower to be subjected to pressures 
equal to those of hurricane winds is a 
260-ft structure designed and built 
by Alprodco, Inc. The slender tower 
was tested by forces equal to 85-mph 
winds, and was undamaged after the 
test, its minor deflections being well 
within the limits prescribed by micro- 
wave’s “line-of-sight” operation. 

New triangular design of the tower 
was developed by C. A. Mitchell, 
chief engineer for Alprodco. The 
tower is lighter in weight and re- 
portedly lower in cost than conven- 
tional types, and is easily erected in 
20-ft sections. The tower was built 
from structural tubing supplied by 
Armco Steel Corp. 

To test the structure (see sketch) 
a 240-ft auxiliary tower, supporting 
a complex system of weights and 
cables, was erected alongside. A 
winch applied even pull to the test 
tower from ground level to the peak. 
Stresses at essential points were cal- 
culated from strains measured with 
wire gages bonded on tower members 
and connected to instruments in a 
laboratory on the ground. 

The tower’s twist was measured 
by use of a surVeyor’s transit aimed 
at a mirror on the tower’s top. De- 
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flection was measured by another 
transit sighted on the tower from the 
side. 

Under forces equal to 85-mph 
winds, the top of the tower deflected 
only six inches, and maximum twist 
was about one-half of one degree. 
Neither change exceeded the allow- 
ances permitted microwave towers — 
which beam their ultra-high frequency 
radio signals on a precise line from 
one tower to another. 

Small tower sections have been 


When weights 
were lifted off 
ground by pull 
from heavily- 
loaded anchor 
truck, they pro- 
duced horizontal 
pull (through the 
cables) on test } 
tower at right. 4 
Enough weights 
were added to 
cause pull equal 
to force of 85- 
mph storm wind 


tested to prove engineering formulas, 
but this full-size test is reported to 
be the first of its kind. 

Growing by leaps and bounds, mi- 
crowave communications systems are 
now being used by many industries 
to link plants and offices. Pipeline 
companies, for example, find micro- 
wave especially useful in monitoring 
pumping stations. Most network TV 
programs now follow microwave 
paths, replacing earlier use of coaxial 
cables. 
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High-Temperature Hot-Water System 
Succeeds at Erie Taconite 


Now entering its third winter of operation, this type of heating 
plant, relatively new to the United States, is proving its value 
to its owners in northern Minnesota. Containing vast quantities 
of heat, its inherent stability is one of its most important assets 


By E. G. HANSEN* 


HEN THE ERIE Mining Com- 

pany carved its $300,000,000- 
plus taconite plant out of the rugged 
Mesabi range in northern Minnesota, 
a high-temperature hot-water central 
heating system was selected. 

As the heating system begins its 
third winter of operation, its per- 
formance has more than justified the 
expectations from the high-tempera- 
ture, high-pressure hot-water type of 
system. It is highly reliable, virtually 
maintenance-free, and extremely easy 
to operate. 

Boiler plant consists of two con- 
trolled-circulation hot-water gener- 
ators, having a design pressure of 
350 psig, a working pressure of 275 
psig, and a rating of 65,000,000 Btu 
per hr each, when heating 550,000 Ib 
of water per hr to 414 F. Continuous 
overload capacity is 110 per cent, or 
71,500,000 Btu per hr. Primary fuel 


is coal, with oil as a standby fuel. 

Provisions have been made for the 
installation of a third boiler in the 
future, if needed. 

These boilers discharge into a com- 
mon drum 58 feet long and 10 feet in 
diameter, which holds 33,575 gallons 
when full. This drum is mounted 
above the boilers and serves as an 
accumulator and expansion tank. It 
is capable of absorbing a change of 
the specific volume of the water con- 
tained in the system of up to 17,000 
gallons, corresponding to roughly 
half the cubic content of the tank. 
(The expansion of the working fluid 
between the filling temperature and 
the operating temperature is in the 
order of 14 per cent.) 

Saturated steam fills the space 
above the water, and the correct 
pressure is maintained by keeping the 
temperature of the water entering the 
drum from the boilers constant at 
414 F. 


Three groups of pumps serve to 
circulate the water in three distinct 
but interconnected circuits. Three 
pumps, one a standby, constitute the 
boiler recirculation system. The main 
building-heating-system circulating 
system likewise has three pumps, and 
the process-heating system has two 
pumps, one of which is in continuous 
operation, the other an alternate. 

The latter system, the process 
heating system, is a year-round oper- 
ation, and is therefore separated from 
the building heating system as shown 
in Fig. 6. Purpose of this system is 
to heat the vast quantities of heavy 
oil used to heat the huge shaft fur- 
naces which bake the high-grade iron 
ore pellets into the final form. 

Ease of operation has been one of 
the features of the plant during its 
first two years. As shown in Fig. 6, 





* Manager, Supertherm Department, 
J. O. Ross Engineering Division, Mid- 
land-Ross Corp 





Fig. 1. Acres and acres—this vast complex depends on heating plant, shown under construction in exact center of this photo- 
graph, for all of its comfort and process heating. Operating experience has proved this system well-adapted to climate 
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Fig. 2. This 58-ft expansion tank and accumulator helps cold-weather stability 


automatic control valves are installed 
in mixing lines for the purpose of 
controlling the temperature of the 
water leaving the plant. 

This is necessary to prevent flash- 
ing and water hammer in those build- 
ings which are high enough above 
the heating plant that the difference 
in head would reduce pressure to be- 
low the saturation pressure for full 
boiler temperature. Operation of 
these valves has been without inci- 
dent or complaint. The highest point, 
incidentally, is approximately 190 
feet above the water level of the ex- 
pansion tank. 

Temperature of the water leaving 
the boilers is maintained constant 
by combustion control systems con- 
trolling the fuel-firing rate and com- 
bustion air supply. Low-flow and 
low-water-level cutouts stop the fir- 
ing completely after a warning signal 
at an intermediate point. 





Fig. 3. Through thousands of feet of tunnels such as these, 
hot water, 380 F, is distributed for heating and process 
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Balance of flow between the boilers 
is maintained manually, but this has 
proved to require little adjustment 
once the flows have been balanced. 
Flow through the distribution sys- 
tem is virtually constant since the 
vast majority of Btu requirements 
are satisfied by water-to-air heating 
units, with the control on the air 
side. A few heat exchangers are con- 
trolled by automatic valves on the 
discharge-water side, but fluctuations 
in flow are slow and represent only a 
small percentage of the total load. 

Since there are no automatic con- 
trol valves controlling the flow to 
each user, proper balancing of the 
system is of utmost importance, and 
the pressure drop through every 
branch of every user was calculated, 
and valves and connections were 
sized to achieve a natural balance. 
When natural balance could not be 
achieved by sizing, throttling orifices 





were calculated and installed. The 
success was proved by the fact that 
the heating system was started up 
and has been operating satisfactorily 
without any balancing necessary in 
the field. 

Flow in the process heating sys- 
tem is constant, and the leaving tem- 
perature is 400 F. This is possible 
since elevations are not as great as 
those in the district system. 

Lack of operating difficulties is 
further made apparent by the fact 
that with only the help of an operat- 
ing manual, written by the designers 
of the plant, the then J. O. Ross En- 
gineering Corp, the system was filled 
and started, and operated ever since, 
by personnel not previously in any 
way familiar with a high-temperature 
hot-water plant! 


Make-up Water 


System’s only water losses are 
supposed to occur through pump 
glands and valve packings, excluding 
piping leaks, which have to-date been 
virtually non-existent. 

Makeup for the system runs to 
about 1400 gallons per day, which, for 
a steam plant of this size, would be 
inconceivably small. However, for a 
completely-closed, high-temperature 
hot-water system this figure is high. 
This is because the people in the plant 
have discovered that water, even at 
high pressures, does not explode when 
discharging into atmosphere, and 
that it can in fact be collected quite 
easily and harmiessly in a bucket and 
then come in handy for floor washing 
and other uses. 

As a consequence, water is being 
surreptitiously withdrawn from the 
system through vent and drain con- 
nections by personnel out in the 
plant. The maintenance men now 
have a detective’s job on their hands 
to find the culprits, and stop the mal- 
practice. Water available needs little 





Fig. 4. Maintenance is held to a minimum in the high-tempera- 
ture water system. There are no traps or condensate lines 


POWER ENGINEERING 














treatment, only filtering and a small 
amount of sulfite. 

Perhaps the only operating diffi- 
culty which has occurred has been the 
freezing of vent lines in certain cold 
areas. Original design brought these 
vent lines down to operating levels, 
so that no ladders were necessary — 
even though these lines are seldom 
used. During construction, however, 
certain parts of the building enclo- 
sures, such as pipe galleries, were 
omitted or left uninsulated in some 
places, and this caused the freezing 
of the stagnant water in the¥vent 
lines. 

Effective remedy has been to cut 
the vent lines short and install the 
valves right next to the mains. In 
some cases the insulation next to the 
vent lines has been removed, but this 
has resulted in uneven heating. This 
difficulty is now being eliminated. 

One of the greatest advantages of 
the plant for severe-winter operation 
is the large amount of heat content. 
Designers estimate that on a normal 
winter day the system would operate 
without fire in the boilers for three 
to four hours without noticeable tem- 
perature change in the heated areas. 
This heat storage, of course, also 
contributes to the stable operation 
of the system and the uniform opera- 
tion of the boilers. 

Ease of operation is reflected by 
the rather low personnel require- 
ments. There are two operators per 
shift to run the boiler plant, including 
fuel and ash handling, and the air 
compressors for the processing plants, 
which are located in the heating 
plant, shown in Fig. 5. 


Maintenance Procedure 


Maintenance of the system has 
been, and apparently will remain, re- 
markably low. Complete absence of 
traps and condensate lines undoubt- 
edly is a major contributing factor. 
The simplicity of a closed system is 
regarded favorably by all concerned, 
avoiding maintenance problems in 
such areas as that shown in Fig. 3. 

The entire heating system of this 
tremendous plant, plus all dust con- 
trol equipment, is handled by a crew 
of two mechanics, one fitter and one 
helper. Actually, dust control in a 
plant, which reduces some 7 4 million 
tons of hard rock a year to face- 
powder fineness, is a job of major 
importance, and most of the time of 
the maintenance crew is spent chang- 
ing viscous filters. In addition is the 
repairing of fire lines, the maintain- 
ing of heat exchangers and heaters, 
and the operating of a number of 
portable generators. The heating sys- 
tem takes very little of their time. 

Pumps, air compressors, and other 
plant_equipment are maintained on a 
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Fig. 5. Included in the power plant is this set of three large air compressors 
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Fig. 6. Flow diagram for the system, 


regular schedule, with complete rec- 
ords kept of each overhaul. 
Electricity for the entire plant is 
furnished by Erie Mining’s new 
power plant at Taconite Harbor, 74 
miles away on Lake Superior. In the 
event of an outage, two 4160-v, 1250- 
kw diesel generators are available 
for essential services. While these 
do not start automatically, there is 
a detailed procedure for operators 
in event of such an emergency. 
Taconite Harbor, incidentally, was 


including provisions for future additions 


built on the north shore of Lake 
Superior, especially for the purpose 
of shipping pellets to the steel mills. 
They are transported from the plant 
on a company-owned railroad built 
for the purpose. Facilities allow the 
unloading of 120 eighty-ton carloads 
in 20 minutes. 

There are many additional fea- 
tures, including the raising by 30 ft 
of a lake supplying water through 
seven-mile-long lines. These will be 
described in future issues. THE END 
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Why This Article 


Our rapidly expanding populo- 
tion and an increasing demand 
for better public sanitation have 
sharpened the problem of solid 
waste disposal, both for industry 
and municipalities. Converting 
such waste to a decontaminated 
inert residue of 5 to 10 per cent 
of its originai volume is fast be- 
coming standard practice for 
American cities. Use of the heat 
generated is an important aspect 











Fig. 1. Exterior and sectional elevation 
of the new 720-ton capacity Medill 
incinerator in Chicago. Waste is dumped 
in storage pit, then transferred by 
traveling crane to four 180-ton 
furnaces and burned on mechani- 
cally-operated rocking grate stokers 


Design and Operation of the 


The ultimate in design of an incinerator furnace is a complete 
water-cooled enclosure. This discussion is part of a continuing series 
which includes waste heat utilization, stokers, stack problems 


OMMUNITY solid waste in- 

cinerators are subjected to severe 
operating practice. Charged waste 
may range from rather low to ex- 
tremely high combustibility in the 
course of a day. Operation may be in- 
termittent for 8 or 16 hours instead of 
24. Asa result there are extreme varia- 
tions in temperature, which demand 
close attention to suitable design of 
refractory. Heat shock and spalling of 
brickwork occur in furnaces sub- 
jected to the temperature changes of 
intermittent firing of refuse, admit- 
tance of too much excess air, and 
periodic shutdown. 

A superior type of wall and roof 
construction is recommended for in- 
cinerator furnaces. A check on 25 
large municipal incinerators showed 
seven installations using suspended 
wall construction in the furnace, and 
most of the seven installations used 
similar design in the cooler parts of 
the plant, including the dust-settling 
chambers and flues. 

For example, a New Orleans in- 
cinerator has walls of castable refrac- 
tory, insulated from the steel casing. 
Most of the walls of the flues and 
combustion chamber are sectionally 
constructed. Roof construction is of 
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suspended refractory tile. An in- 
cinerator furnace in St. Louis is 
designed with air-cooled walls of 
sectional construction. The fire brick 
wall is separated from the exterior 
furnace wall by about six inches of air 
space. The fire brick is supported by 
horizontal steel beams spaced about 
36 inches apart and supported by ver- 
tical steel columns. Specially formed 
firebrick stops over the interior flange 
of the horizontal beams prevent 
direct exposure of the steel to furnace 
heat. 

Damage to furnace brickwork is 
minimized by maintaining a constant 
or regulated temperature. An in- 
rush of cold air into the furnace can 
be avoided by using sealed refuse 
charging gates, sealed ash discharge 
gates, also by continuous and regu- 
lated feeding of refuse and discharge 
of incombustibles. An additional cau- 
tion is the preheating of air in furnace 
wall spaces, using air from the plant 
interior and preferably from the 
refuse storage pit. 

The ultimate in design of an 
incinerator furnace is a complete 
water-cooled enclosure. Such design 
would also require less overfire or 
excess air to cool gases of combustion 


By JOHN H. D. BLANKE * 


and demand relatively smaller dust 
settling or precipitating facilities, 
besides resulting in cleaner stack 
discharges. 

An ideal situation for maximum 
protection of furnace walls arises in 
the incinerator plant equipped with 
auxiliary or stand-by gas or oil burn- 
ers which, thermostatically con- 
trolled, keep the brickwork from 
excessive chilling during shutdown or 
during intermittent refuse firing. The 
auxiliary burners can be used to 
support combustion of refuse low in 
heat value, and to generate heat and 
power for plant uses and other ap- 
plications, which is a_ desirable 
scheme for the maximum possible 
conservation and utilization of avail- 
able heat resources. 

In some installations the incinera- 
tor furnace is protected against over- 
heating by indicating and recording 
pyrometers which automatically con- 
trol the supply of overfire air; the 
fans start when the furnace tempera- 
ture reaches 1800 F, and continue air 
delivery until the preset temperature 
is regained. Other incinerator fur- 


* Technical writer. Member of Western 
Society of Engineers 
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Big Incinerator 


Fig. 4. Estimated cost curves at various 
percentages of plant utilization per 24 
hours. Based on U. of California study 


naces are equipped with an automatic 
alarm that sounds when the tempera- 
ture in the combustion chamber 
exceeds a preset upper limit and con- 
tinues sounding until normal opera- 
tion is restored. 

In the 900-ton incinerator in 
Miami the temperature of the gases 
in the six furnaces is controlled by 
overfire draft adjustment. Thermo- 
couples located in the combustion 
chamber open air-entrance louvres 
whenever the gas temperature in the 
furnace rises above the predetermined 
upper limit of about 1800 F. Cool air 
then enters the incinerator over the 
fire and evens out the flashes of 
high temperature that are produced 
by rapidly burning charged refuse. 
Dampers permit delivery of the hot 
furnace gases either to the waste heat 
boiler or directly to the stack. 

If too much overfire air is delivered 
to the incinerator furnace, the gas 
velocity to the stack may increase 
abnormally, thus reducing residence 
time of combustibles in the furnace 
and resulting in excessive discharge 
of dust and other air pollutants, 
besides unduly chilling the refractory 
linings. 

It seems therefore desirable to 
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Figs. 2 and 3. Elevation of intermittently charged incinerator 
furnace fitted with mechanical stoker and using oil or gas 
for auxiliary firing. Combustion chamber adjoins at right. 
(Above) Interior of 700-ton community waste incinerator 
in Hempstead, N. Y. Combustion chambers deliver the hot 
gases to two waste heat boilers rated to produce 120,000 Ib 
of steam in 24 hr. Part of it is delivered to 1000-kw turbine 
generators that supply electricity throughout the plant 


Furnaces 
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maintain proper furnace temperature 
by dissipating heat of combustion 
to water-cooled walls or preferably 
by controlling the burning rate of the 
charged refuse. Constant or regular 
feeding of blended waste from the 
storage pit aids in maintaining a 
proper fuel-air ratio and in promoting 
complete combustion. Flash-burning 
of highly combustible rubbish should 
be avoided by proper blending of 


waste before charging to the furnace. 

Almost without exception, the 
waste delivered by collector trucks to 
engineered incinerators is weighed on 
recording 20- to 30-ton scales. Trucks 
dump generally into a refuse storage 
pit designed to hold one and a half 


Figures courtesy of: Chicago Bureau of Sanita- 
tion, 1; sectional drawing, Fig. 1, The American 
City; Pittsburgh-Des Moines Steel Co, 2; Morse 
Boulger Destructor Co, 3; Engineering Newes- 
Record, 4 
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to two and a half times the per-day 
capacity of the incinerator. Most pits 
are about 24 feet wide, about the 
same measure in depth, and extend 
the full length of the furnace charging 
floor, which may be up to 200 feet, or 
more. It is of course desirable to 
operate collector vehicles five days 
per week, the incinerator six days, 
the seventh for plant cleanup. 

Refuse pit capacity may range 
from 4 to 8 cu yd per ton of incinera- 
tor capacity per day. In 16 recently 
checked incinerators, the pit capacity 
ranged from 2.7 to 10 cu yd per ton 
incinerator capacity per day, with 
an average of 4.7 cu yd. 

Use of a storage pit affords the 
necessary opportunity to mix and 
blend the incoming loads of refuse 
so that a more uniform fuel can be 
delivered to the furnace, which in 
turn results in better combustion and 
more complete incineration. 


Handling the Waste 

Refuse dumped into the storage pit 
is retrieved and charged to the in- 
cinerator furnace by means of a 
clamshell bucket or grapple sus- 
pended from an overhead traveling 
crane. Sometimes the grapples are 
fitted with long tines which aid the 
operator in mixing the dumped refuse 
before charging the furnace. ,Gener- 
ally the buckets are of 1!4 to 2'4 cu 
yd capacity, but may be 5-yarders. 

Wall along the discharge side of 
the storage pit is often sloped. It 
affords the crane operator a better 
view when the discharge gate of the 
truck is down. Damage to the pit wall 
is prevented by facing the wall with 
steel liner plates. Floor area where 
the crane bucket is idled is some- 
times protected with armored steel 
facing. To protect crane operator and 
equipment from possible fires in the 
refuse pit, an overhead or side sprin- 
kler system is recommended. 

Proper control of dust, gases, odors 
and insects in and about refuse 
storage pits and on furnace charging 
floors is important. Water spray 
nozzles spaced along the upper edge 
of the pit and operated continually 
at regulated rate will precipitate dust 
arising from handled refuse. Possible 
accumulations of dangerous gases 
originating from stored refuse at the 
bottom of the pit can be withdrawn 
by continuously turning fans through 
orifices in the wall and discharged to 
outdoors or furnace. Nuisances of 
odors and flying insects may be 
abated by means of chemical spray 
nozzles spaced along the pit. Drain 
at the pit floor will serve to discharge 
liquids from waste and washdown. 

Air withdrawn near the pit floor 
for safety reasons and at the pit 
opening for removal of rising dusts 
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may be delivered to the furnace for 
combustion and simultaneous dis- 
posal of the dust and gas, or it may 
be discharged to the outdoors by 
way of suitable filters. Before enter- 
ing the incinerator furnaces, the air 
may be preheated in furnace wall 
spaces. 


Capacity of Grates 

Hand-stoking of refuse on sta- 
tionary or movable grates has been 
customary. However, the modern 
community incinerator is equipped 
almost without exception with hy- 
draulically-, mechanically- or elec- 
trically-driven stoker grates. Inciner- 
ators of vertical cylindrical design 
are fitted with rotating arm stokers 
available in several designs. The 
rectangularly-shaped incinerator is 
customarily fitted with a horizontal 
or inclined rocking grate stoker. Use 
of controls permits almost automatic 
operation of the incinerator from 
refuse charging chute to the ash 
dump. 

Average weight of refuse ranges 
from 300 to 350 lb per cu yd. Great 
variance in grate loading exists in 
engineered incinerators, as to design. 
In 92 municipal installations made 
during 1949 to 1956, the designed 
loading ranged from 15 to 150 lb of 
refuse per sq ft per hour. Specifically, 
the indicated loading ranges were 
15 to 111 lb for hand-stoked grates, 
25 to 150 lb for rotating circular 
grates, and 44 to 83 lb for rectangular 
rocking grates. 

Grate loading of 60 lb per sq ft per 
hour is generally considered accept- 
able, although conventional practice 
considers a 55-98 lb range. To cite an 
example, the incinerator in Hunting- 
ton, N. Y., is designed to burn 56 Ib 
of refuse per sq ft of grate surface per 
hour. Grate area of an incinerator 
may, however, be determined on the 
basis of a heat release of 300,000 
Btu per sq ft per hour, equivalent to 
30 to 35 lb of dry refuse per sq ft per 
hour, free of inert solids. 


Combustion Chamber 

Generally speaking, the combined 
volume of the furnace and combus- 
tion chambers has been placed at 
25 cu ft per ton of rated incinerator 
capacity. However, basic design data 
derived early in 1957 from a dozen 
incinerators shows an average com- 
bined volume of furnace and com- 
bustion chamber of 29.5 cu ft per 
ton of rated capacity. Furnace vol- 
ume alone has been an average of 12 
cu ft per ton, with a range of 9 to 16 
cu ft in 11 plants. 

Combustion chamber volume has 
averaged 17.5 cu ft, with a range of 
10 to 27 cu ft per ton in 12 incinera- 
tors. Of interest is the fact that 





among nearly 100 municipal in- 
cinerators built during 1949 to 1956, 
the median plant had a furnace 
volume of 9.6 cu ft per ton of rated 
capacity for garbage and combustible 
rubbish, 10.0 for refuse, and 11.6 for 
combustible rubbish alone. 

The combustion chamber may 
serve one or two incinerator furnaces, 
depending on desired plant layout. 
In rotating stoker installations, the 
chamber is connected to the circular 
furnace by a transition box. In rock- 
ing grate installations, the cham- 
ber adjoins the rectangular furnace. 
When traveling grate stokers are 
used, the combustion chamber is 
integral with the furnace. 

Temperature of combustion must 
be maintained within specified limits 
to protect the incinerator furnace, 
to destroy odors of refuse and to 
minimize pollution by stack dis- 
charges. A temperature of 1500 to 
1600 F burns or destroys the gaseous 
pollutants, reducing them to sulfur 
dioxide, carbon dioxide and water. 
Recommended temperature range is 
1500 to 1800 F. 


Putting Waste Btu to Work 

In order to protect brickwork and 
linings against damage by heat, it is 
desirable to cool the flue gases gen- 
erated by incinerating waste before 
they pass up the stack. Although pro- 
tection can be given by directing 
excess air over the fire, with concur- 
rent higher emission of fly ash from 
the stack, it is more desirable to 
pass the incinerator furnace gases 
through a waste heat boiler or other 
heat exchanger that not only cools 
the gases but captures heat units for 
making hot water or steam. The heat 
value in refuse is of course utilized 
to better economic advantage if the 
incinerator can be operated con- 
tinuously throughout the week. Such 
operation would assure longer plant 
life, less damage to refractory due to 
maintaining a more constant furnace 
temperature, and other advantages of 
continuous operation. 

Unfortunately, most incinerators 
are operated by necessity at the most 
six days a week. In order to maintain 
reasonable temperature in the in- 
cinerator during shutdown periods, a 
stand-by heating plant appears desir- 
able. Such a stand-by plant, if not 
fired directly by oil or gas fuel, could 
well be a hot water or steam storage 
tank which would be charged with 
Btu extracted from waste heat pro- 
duced during incineration operation. 
Heat accumulating in furnace wall 
spaces may be utilized in preheating 
air for refuse drying, ignition and 
combustion, thereby assisting in ef- 
fecting better and more uniform 
burning of waste. THE END 
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Fig. 1. Efficient heat-absorbing platens added to existing 
unit are shown. Third one, near camera, is not visible here 


Remodeling 


ODIFICATION of a _ twenty- 

year-old generating unit re- 
cently permitted Wisconsin Electric 
Power Co to add 10,000 kw of added 
capacity at an incremental cost of 
$35 per kw. Opportunity was taken 
of a four-month scheduled main- 
tenance outage of an 80,000-kw unit 
to increase its capacity to 90,000 kw 
and to improve boiler efficiency of the 
unit. 

Improved generator windings per- 
mitted the higher output. The tur- 
bine had adequate capability, and the 
boiler was boosted to the greater out- 
put by adding more furnace cooling 
surface and by installing an econo- 
mizer before the air heater. Addition 
of furnace water tubes to avoid slag- 
ging at the higher load required more 
surface for the convection super- 
heater and the radiant reheater to 
maintain normal steam temperature. 

Added capacity of 10,000 kw was 
obtained for a total expenditure of 
$350,000, or $35 per incremental kw. 
Capitalized coal savings due to the 
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Fig. 2. Fin-tube elements that were added to economizer. 
Rectangular Y%-in. aluminum fins increased surface 40 times 


Boiler Adds Capacity 


To Twenty-Year-Old Unit 


Addition of more boiler tube and economizer surface enabled Wis- 
consin Electric Power Co to upgrade old 80-mw unit by 10 mw of 
added power at an over-all cost of $35 per incremental kilowatt 


resulting 100 F decrease in final flue 
gas temperature, at the steadily de- 
creasing output of this 20-year-old 
unit, equal $11 per kw, thus affording 
this additional capacity at a net cost 
of $24 per kw. Twenty per cent aver- 
age load factor is estimated for the 
next 20 years, based on experience. 


More Power With Same Labor 


No added labor costs will apply to 
the incremental capacity, and total 
maintenance is expected to be no 
more than before the modification. 
No credit for these, nor for better use 
of transmission lines, is assumed in 
the above calculation, however. Esti- 
mated minimum value of this capac- 
ity, added at mid-life of the unit, is 
$73 per kw. This 10,000 kw was thus 
obtained at one-third its minimum 
value. 

Experience attained by modifica- 
tion of 300-psi boilers at our Lakeside 
plant in 1941, from which we gained 
35,000 kw at a unit cost of $4, pointed 
the way toward this improvement at 


By M. K. DREWRY* 


our Port Washington station. Use of 
under-arch platens in Lakeside’s first 
1300-psi boiler, installed after the 
unit was 24 years old in 1950 and 
which also achieved important ca- 
pacity and efficiency gains, was a 
further precedent for this Port Wash- 
ington improvement. 

Incidentally, our Oak Creek plant 
also uses the same type of under-arch 
platens as we first employed in the 
Lakeside boiler, which was the second 
1300-psi boiler to be installed in the 
U. S. These arches, being in the re- 
gion of highest furnace heat transfer, 
limit furnace temperatures and ash 
troubles importantly. Their recent 
application at Port Washington is 
shown in Fig. 1. 

Experience gained in the building 
of eight extended-surface economiz- 
ers at Lakeside in 1941 to fit into very 
limited space encouraged the use of 
somewhat similar design at Port 
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Washington. Here, the space avail- 
able between boiler and air heater 
was extremely limited. Use of rectan- 
gular aluminum fins, closely spaced 
in all three dimensions, permitted 
100 F reduction of the air heater gas 
outlet temperature. Some of the 
finned tubes, ready for installation, 
are shown in Fig. 2. 

Heat transfer ratio, or the econo- 
mizer tube surface multiplied by the 
number of fins, is increased forty 
times. Urged by the rigorous space 
limitations, this is perhaps the high- 
est heating surface ratio used com- 
mercially. High thermal conductivity 
of aluminum and the use of ade- 
quately thick fins facilitaJed this high 
ratio without much sacrifice in heat 
transfer performance. 

Higher coefficient of thermal ex- 
pansion of the aluminum fins than of 
the steel tubes posed a problem of 
maintaining tightness of contact at 
operating temperatures. Extensive 
study proved that the use of steel 
spacer rings between the fins, causing 
axial contacts, would result in gain- 
ing increased pressure rather than de- 
creased contact when the assembly 
was hot. 

Initial tightening was accomplished 
by expanding the tubes and rings 
hydraulically with 20,000-psi water 
pressure. A cylinder-piston arrange- 
ment simultaneously used this high 
fluid pressure to furnish gasket 
“squeeze” at the tube ends, with the 
desirable result that the expanding 
operation required but a couple of 
minutes per tube. 

Furnace temperatures are sub- 
stantially less at 90,000 kw than was 
previously the case at 80,000 kw. The 
additional superheater tubes and re- 
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Fig. 3. For thirteen years Port Washington enjoyed lowest steam plant heat rate 
in U. S. Recent modification improved the first unit's heat rate by 2% per cent 


heater tubes reduce pressure drop, 
and thus heat rate, for which credit 
was not taken in the cost-per-kw 
calculations. Superheater and _ re- 
heater metal temperatures are lower 
because of substantially lower heat 
transfer rates despite the higher load. 

Ash trouble margins, desirable for 
burning the low ash-fusion tempera- 
ture coals of southern Illinois and 
western Kentucky, were enhanced. 
Three years of favorable experience, 
established since the modifications 
were made, proves them reliable and 
efficient. 

This particular single-boiler, single- 
turbine installation, conceived in 
1929, set the pattern for four succes- 
sive units and afforded the Port 
Washington station the unusual dis- 
tinction of averaging the lowest an- 
nual heat rate for thirteen successive 
years. These lowest steam station 
heat rates, as confirmed by Fed- 


eral Power Commission reports, are 
plotted in Fig. 3. The current im- 
provement suggests that always is 
there “room for improvement’’. That 
improvement of highly efficient 20- 
year-old equipment can prove eco- 
nomic seems significant. 

Low load-factor apparatus will al- 
ways be required unless established 
annual system load factors of 50 to 
60 per cent can be greatly increased. 
This hardly seems likely in the fore- 
seeable future. With diminishing heat 
rate differences of recent plants, as 
contrasted to very large differences 
with many old plants, capacity gains 
through modification of middle-aged 
plants are sometimes warranted. 

Equipment reliability throughout 
Port Washington’s history has been 
unusually high. Recent modifications 
of Unit 1 are further improving its | 
record in this vital aspect of de- 
pendability. THE END 


Design Industrial Power Plants for Flexibility 


POWER ENGINEERS, faced 
with pressures from management for 
continuous production due to costs 
and intangibles such as acute mar- 
ket problems, find their attitudes 
molded to give major emphasis to 
dependability in the selection of 
power equipment, according to H. R. 
Emery, Staff Power Engineer of St. 
Regis Paper Co, before the American 
Power Conference recently. 

In order of their importance: de- 
pendability, initial cost, service- 
ability, and efficiency are the factors 
that govern selection of industrial 
power equipment. Any of these fac- 
tors, being outstanding, will un- 
doubtedly cause those interested to 
investigate the other three. 

Influence of this type of design has 
already made itself left in the field 
of power plant auxiliaries, where it 
has been demonstrated that cost of 
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a next-size-larger unit is less than 
that of one specially engineered for 
the job. 

Use of multiple fuel for steam gen- 
eration in a single unit has been well- 
explored by many of the boiler com- 
panies, and industry will continue to 
ask that these units be made availa- 
ble, dependable, competitively priced, 
and reasonably efficient. 

Multiple extraction condensing and 
non-condensing turbines will always 
be in demand. No one manufacturer 
has entirely solved the problems in- 
volved in governing two or more 
steam pressures, maintaining load, 
and holding frequency with these 
units, according to Emery. 

While efficiency, assuming reason- 
able ranges, is ranked fourth in order 
of. importance in considering new 
power plant equipment for industry, 
deviation from this ranking may well 


be brought about by ever-increasing 
fuel costs. These increases will change 
this order of importance first in 
plants where steam is generated 100 
per cent on purchased fuel, and pro- 
gress later to plants with by-product 
fuel; such is the case with pulp and 
paper mills. 

In designing for the future, power 
engineers should attempt to mini- 
mize the adverse effects of anticipated 
trends. Designing for multiple fuels 
is common. To reduce Btu losses as 
the trend to more kwh required for 
the same amount of steam continues, 
some engineers deliberately set initial 
steam pressures higher than required 
and operate on a by-pass around ex- 
traction turbines, thus keeping con- 
denser loads at a minimum now and 
in the future. Units are sized and 
grouped to minimize the number of 
operators required. 
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KEELER STEAM GENERATOR SALES — 1958 


HERE’S THE GRAPHIC PICTURE of how 


» WERLER 


supplied the nation’s new 
steam requirements 
during 1958... 










(indicates more than one unit) " 
ABBOTTS DAIRIES THE 
ADAMS STATE 
Sie REL. 
CHICLE CO.* ‘COLLEGE ; 
pg A 
SAMSEYT EATER CO” =| MORGAN PAPER CO., INC, 
BREESE, CITY OF MOSS REALTY CO. . 
cannes ween sinees. MUSSELMAN CO., C. H. 
CENTRAL LAUNDRIES CO. NEW JERSEY NAT. GAS CO. “ta 
eee ee SS: a, «| EON EO. eee Each dot on the map indicates a new Keeler Steam Gen- 
- OAKWOOD HOSPITAL . ' ; 
ae eee erator sold for various points throughout the nation during 
‘ PACIFIC GAS & ELEC. CO.* ; 

CONCRETE STRUCTURES | PALACE LAUNDRY 1958. These installations represent an approximate 3,000,000 

ROBT. GAIR PAPER PROD. PIGEON FALLS lb/hr rated steam capacity added during 1958 to serve the 
soe cn waar i aes ee "power, process, heat and special steam needs of the dis- 
DEARBORN CIVIC CENTER® REEDVILLE Of & ic tinguished group of purchasers listed. 
DIXIE CuP CO. RELIABLE 
DOLL PAPER CO. a a me 
EASTERN WIGH SCHOOL® ‘ ; See for yourself why more and more steam users have come 

NSBURG STATE SCHOOL eee «sto rely on Keeler over the years! There’s a size and type 
wale Sco. some st. eaneis voc. sexoot = available for your requirements, from low cost package 
FLOYD BENNETT FIELD* ST. py ooh ag + * units to 80,000 lb/hr and field erected units up to 200,000 
FORT STEWART® tae 6=6olbs stm/hr capacity—for all fuels and all types of firing! 

Re co. ST. MARY'S HOSP. & CONY.* 
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You'll find Keeler’s 95 years’ experience in producing 
thousands of steam generators for domestic and foreign 


: 
t 


ony ~~ use is your assurance of a reliable, efficient source of low 

SATE tAam show 8DGS® = cost steam. Write for illustrated bulletins, full data ... 

wich sorss .+s««€E. KEELER CO. «+ 100-200 West St., Williamsport, Penna. 
Inc.® 


Offices in principal cities — In Canada: Canadian Vickers, Ltd., Montreal, P. Q. 
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TURBO -COMPRESSORS AND BLOWERS 


2500 cfm and up 
By Eugen P. Eicher, M.E., Brown Boveri Corp. 


OVER 














Brown Boveri offers complete com- 
pressor sets including compressor, 
choice of drives and all auviliary 
equipment. Brown Boveri manufac- 
tures all the components, assembles 
and tests the complete sets in their 
own workshops and assumes full 
responsibility for the complete unit. 

Compressors include a full range 
of centrifugal and axial types. Drives 
include steam turbines, gas turbines, 
expander turbines and electric motors. 
(Where hot waste gases are available, 
for example, a combination of motor- 
generator and exhaust-gas expander 
turbine drives has reduced power 
costs 60 to 70%.) Auziliary equip- 
ment includes gear sets, pressure and 
volume regulators, air and gas cool- 
ers and complete electrical control 
systems. 

Brown Boveri compressor sets are 
used by many leading U.S. companies 
and are backed by engineering skill, 
product reliability, and complete U.S. 
service staff and facilities. 


2500 to 175,000 cfm at up to 60 psi* 
Uncooled centrifugal blowers 








One of two 40,000 cfm centrifugal 
blowers with steam turbine drive in 


a@ copper conversion , lant, Arizona. 
First developed by Brown Boveri. 
Advantages over reciprocating com- 
pressors in the above ranges: lower 
cost, higher efficiency, less mainte- 
nance, less floor space and clean, oil- 
free air. 


Standard designs are for air or 
non-poisonous, non-corrosive and non- 
explosive gases. Stainless steel impel- 
lers, shafts, etc. are available for 
corrosive gases. High-pressure cas- 
ings and oil type sealing glands are 
available for higher pressures. 

Applications: Blast furnaces, con- 
verters, coke ovens, gas distribution, 
process air and gases, air separation 
plants, sewage aeration, tunnel ven- 
tilation. 


5000 to 80,000 cfm at 60 to 120 psi 
Internally-cooled “Isotherm” 
ete compressors 











compressor with 


Nine-stage “Isotherm” 
turbine 


anti-surge power-recovery 





compressor driven by a synchro- 
nous motor (left) and a waste-gas recovery 
turbine (right) at a California chemical plant. 


“Isotherm” 


Highest inherent efficiency. Ten 
basic models with 6 to 9 stages per 
casing. Impeller diameters from 
approx. 1 ft. to 4 ft. The larger mod- 
els include a built-in power-recovery 
turbine to allow running at loads 
below the surge limit. 


Stainless steel impellers, shafts, 
ete. are available. For discharge pres- 
sures higher than 120 psi, “Isotherm” 
compressors are followed by an 
uncooled centrifugal compressor or 
other booster. 


Drives: Four-pole synchronous 
motors are generally preferred for 


1500 hp and larger units, other type 


motors for smaller sizes. Speed- 
increasing gears are used with all 
motor drives. Variable-speed steam 
or gas turbines are direct coupled. 
The reliability of “Isotherm” com- 
pressors is proved by hundreds of 
installations in mines, shipyards, 
chemical process plants, air liquefy- 
ing plants, aerodynamics laboratories. 


10,000 to 500,000 cfm at up to 80 psi* 
Axial blowers 





Ten-stage axial compressor with 
anti-surge power recovery turbine. 





steam turbine drive, supply- 
ing 70,000 cfm of air for a blast furnace. 


Axial blower, 


Substantially more efficient than 
centrifugal units for large air vol- 
umes where adequate pressure can 
be delivered with a single unit and 
without cooling. The higher efficiency 
allows smaller and better drives and 
lower cost. A power-recovery tur- 
bine may be built in to permit opera- 
tion at volumes below the surge limit. 
Drives. Steam turbines allow sim- 
ple, automatic control through Brown 
Boveri’ pressure-oil governors with 
pressure or volume regulator. Brown 
Boveri gas turbines and electric motor 
drives of all types are also available. 
Applications: Gas turbines, wind 
tunnels and chemical plants. In 
Europe, Brown Boveri axial com- 
pressors driven by gas turbines are 
widely used for blast furnace air with 
substantial power savings. 


Capacities for single machines. 
Higher discharge pressures can be 
obtained by combining various types 
of equipment in series. 





BROWN BOVERI 


November, 1959 


U.S. Sales and Engineering: Brown Boveri Corp., 
Street, New York 6, 


19 Rector 
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REDUCED MAINTENANCE 
BETTER VISIBILITY 


MODEL 1050 MULTI-PORT 
For boiler pressures up to 
1050 psig. 

Vision length—5 port—12%” and 
7 port—18”. Longer vision lengths 
easily obtained by adding 18” or 
12%” sections fornecessary length. 







| 


MODEL MP-3000 
MULTI-PORT 

For boiler pressures up 
to 3000 psig. 







a 


<a 


For a trouble-free gauge that makes 

reading of water level sure and easy 

— Diamond Multi-Port Bi-Color — 
Write for 


Bulletin 2044-A for pressures up to 1050 psig 
Bulletin 1174 for pressures up to 3000 psig 


DIAMOND 
Multi-Port 


Bi-Color Gauges 


ae 


aa 


STEAM SHOWS RED 
WATER SHOWS GREEN 


Note These Features: 


@ Less Maintenance — Greater Availability — Ports seldom need 
changing. 

@ Thermal Stability — Warm-up in minutes instead of hours. 

@ Ports are 1%” diameter on MP 1050 Gauge. 

@ Gauge body machined from a solid block of stainless steel. 
Welded tube and flange connections. 

@ “Hi-Lite” Illuminator — More visibility with less cleaning. 


The individual glass disks provide inherent thermal stability 
not obtained in the continuous vision gauge which requires 
the long glass and mica. Thermal stress is much less trouble- 
some and damaging. Small mica disks cost less, and are not 
subject to wrinkling or cracking. Any port — glass, gasket 
and mica — may be replaced in minutes without removing 
the gauge from the boiler. Torquing operations are much 
less critical, and warm-up period is minutes instead of hours. 


The Bi-Color feature makes reading sure. By an invariable 
optical principle, steam always shows red, water green. 
Changes in level show instantly. 











November, 1959 
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... for the answer to 
rising power costs and 
maintenance problems 


Operation of power and processing plants at today’s high steam 
temperatures and pressures requires the most efficient thermal 


conservation control. 


You have the assurance of efficient, economical operation under 
modern conditions when you call upon Mundet Thermal Conservation 
Services. Mundet offers the broadest range of insulation products 
now available to Industry. This product variety enables us to provide 


the right insulation for your needs. 


Mundet engineering and contract services are available through 
conveniently located branch offices and authorized distributor- 
applicators . . . to meet the most exacting requirements for steam- 


electric generating efficiency and trouble-free maintenance. 


Two Mundet products widely used in power and processing plants 
are Mundet ‘‘Tri-Calite’’ calcium silicate insulation and Mundet 
“‘Custom-Molded’’ 85% Magnesia. Write for free Data Bulletins. 





MUNDET CORK CORPORATION 


Insulation Division: 7101 Tonnelle Avenue, North Bergen, N. J. 
PORTLAND, ORE. 


ATLANTA DETROIT 7° KANSAS CITY 1, MO. 
339-41 Elizabeth St. N. E 14401 Prairie 1210 W. 9th St. 2435 N. Lombard St. 
CHICAGO HOUSTON ‘1 LOS ANGELES SAN ANTONIO 


35 £. Wacker Dr 6601 Supply Row (Maywood): 6116 Walker Ave 130 Lombrano St 


CINCINNATI 2 JACKSONVILLE 2, LA. PHILADELPHIA 39 SAN FRANCISCO 7 
427 West 4th St 514 E. Bay St 856 N. 48th St. 440 Brannan St. 
NEW YORK 17 ST. LOUIS 39 


331 Madison Ave. 3176 Brannon Ave 
SUBSIDIARIES: E. J. Eddy, Inc., 155 Erie S\., Buffalo 2, N. Y. and 1040 Jay St., Rochester"11,"N.tY. 


For more data circle 552 on Post Card 
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These qualified distributor- 
applicators carry the full line of 
Mundet Industrial Insulations. 


Baton y=) La. 
The Aber Company, Inc. 
P.0. Box 130 


Belmont, Mass. 
Eastern Refractories Co., inc. 
70 Pearl oe 


Buffalo, N. 
7 J, J. Eddy, | ie, 


Ch 
chicae 6 Company 


9 South Clinton St. 

Cleveland 35, Ohie 

The Ohio Asbestos & Insulation Co. 
13518 Enterprise Ave. 
Columbus 5, Ohio 

Culberg Asbestos of Ohio, Inc. 
390 Holtzman Ave. 

Dallas 26, Texas 

Acme Insulation & Supply Company 
601 Second Ave. 

Denver, Col. 

Powers Industrial Insulation, Inc. 
2528 Walnut hie 

Des Moines 9, 

lowa Asbestos ee 
1010 Cherry St. 

Grand Rapids, Mich. 

M. S. Knee —— 

131 Putnam St., S. W. 
Greensboro, N. C. 

Covil Insulation Company 
P.0. Box 602 

Greenville, S. C. 

Covil Insulation Company 
317 River St. 

Houston, Texas 

The Aber Company, Inc. 
4832 Almeda pod 

Johnson City, Ten 

Eustis Lancaster Associates 
John Sevier Hotel Bidg. 
Kansas City 8, Mis. 

Kelley Asbestos Products Co. 
2030 Grand Ave. 

Milwaukee, Wisc. 

Insulation Service Company 
1109 N. 108th St. 

Omaha, Neb. 

Kelley ‘Asbestos Prod. Co. 
4218 Commercial Ave. 
Peoria 2, il. 

General Insulation Co. 

609 ist Natl. Bank Bidg. 
Pittsburgh 22, Pa. 

Dravo Corporation 

Keystone Division 

Dravo Bidg. 

Rochester, N. Y. 

E. J. Eddy, Inc. 

1040 Jay St. 

St. Paul 14, Minn. 

John B. Plut Company 
Griggs-Midway Bidg. 
University Ave. 

Salisbury, Md. 

Tri-State Insulation, Inc. 
623 Railroad Ave. 

San Francisco 

Acme Asbestos & Supply Co. 
532 Natoma St. 

Seattle, Wash. 

The Brower Company 

114 Virginia St. 

Shreveport, La. 

The Aber Company, Inc. 
P.O. Box 212 

Shreveport, La. 

R. F. Zimmerman & Co., Inc. 
1121 Spring St. 

Spokane 3, Wash. 
Mechanica! Insulations 
East 422 Sprague Ave. 
Tacoma, Wash. 

Tacoma Asbestos Company 
25th & Holgate St. 

Tulsa, Okla. 

Kelley Asbestos Products Co. 
212 North Boston Ave. 
Tucson, Ariz. 

Arizona Insulation Company 
1501 E. Warehouse Ave. 
West Haven, Conn. 

Thermal Acoustics 

81 Farwell St. 

Wichita, Kans. 

Kelley Asbestos Prod. Co. 
811 E. Waterman 
Youngstown 14, 0. 

The Commercial Insulation Co. 
1209 Boardman-Poland Road 
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Reader Service Cards on pages 
117-118 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











1—STATIONARY BATTERIES are 
lightweight, space saving 
Available over a wide capacity range 
50 to 1140 amp hr — this new line of 
Kathanode batteries is designed for full 
float service. A rugged Plastrite jar, 
lighter in weight than conventional con- 
tainers, is said to save 30 to 40 per cent 
of floor space, permit increased battery 
room capacity and reduce storage rack 
requirements. Construction improve- 
ments announced include a leak-proof 
post seal utilizing a soft rubber O-ring 
in compression to seal the post against 
seepage; the acid proof seal serves to 
eliminate corrosion and wet covers. 
Breakage of plastic cover due to weight 
of battery elements is claimed elimi- 
nated due to an integral molded ledge 
on each end of the jars that supports all 
element weight. Elements are prevented 
from shifting, even though a cell may be 
accidentally inverted, since the U- 
shaped plastic support is bonded to the 
jar edge. Gould-National Batteries, Inc. 


2—STEAM GENERATORS are 

coal fired packaged units 
This line of generators affords an eco- 
nomic choice of packaged steam and 
power supply in coal fired units of sub- 
stantial capacity. They are available in 
standard sizes of 43,000, 50,000 and 
63,000 lb of steam per hour with pres- 
sures to 250 psi. One of the water-tube 
units now under test is reported to have 
operated continuously at 54,000 lb per 
hour with efficiencies of more than 80 
per cent. Advantages announced in- 
clude flexibility, smokeless operation, 
variety of fuels, semi-automatic opera- 
tion, and changeover from coal to oil in 
7 hr. Bulletin PG-59-4 gives perform- 


ance data. Foster-Wheeler Corp. 
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3—INSTRUMENT serves as con- 
troller, valve positioner 
The Pilot Positioner is designed to com- 


bine — in one relatively low-cost, valve- 
mounted unit functions of an indi- 
cating pneumatic controller for tempera- 
ture or pressure, and a “valve posi- 
tioner’’ which amplifies air power for 
positioning of a pneumatic-operated 
control valve. By being close to the 
process and to the valve it controls, the 
Pilot-Positioner minimizes transmission 





lags, it is pointed out. It can be mounted 
makes of diaphragm motor 


on many 
valves, or certain types of pneumatic 
operators and requires only one air 
supply. 


Applications are expected to be pri- 
marily in the process and power indus- 
tries, where valve may stick because of 
built-up deposits on the seat, where 
valve stem is subject to friction, where 
large unbalanced forces act on valve 
stem because of fluid pressure on the 
plug area of a single-seated valve. It is 
also suggested for use where a valve 
should respond to small changes in con- 
troller output air pressure, where a 
valve should respond rapidly, and where 
smaller valve topworks offer significant 
saving. U. S. Gauge Div., American 
Machine & Metals, Inc. 


4—COAL CONVEYOR designed 

to clear jams automatically 
This self-clearing coal conveyor has a 
two-way, switch-controlled motor drive 
to make it possible to eject obstructions 
simply by reversing coal screw rotation. 
Coal screws and flanged coal screw 
housings are made in matched sections 
and can be assembled to operate at any 
angle, with single or dual discharge 
chutes. Conveyors can be specified for 
horizontal cross feed tandem or vertical 
operation. Standard capacity is 2,500 
lb per hour, based on 48 lb coal. Bulletin 
W-316 gives details. The Will-Burt Co. 


5—WOUND ROTOR MOTOR in 
high speed ratings 


High speed wound rotor vertical motors 
with a wide range of enclosures are 
offered in 150 hp and up, frames 584 





and larger. For applications requiring 
high starting and accelerating torques 
with low inrush current, or adjustable 
speed control, the wound rotor verticals 
are said to offer features of large heavy 
duty induction motor design. Rotor and 
stator cores are notched for accurate 
alignment. Coil extensions are kept as 
short as possible and anchored to an 
insulated steel ring to prevent coil 
movement. The slip ring assembly, built 
and balanced as a separate unit, is par- 
tially spanned by the brush holder as- 
sembly which can be removed as an 
independent unit for inspection and ser- 
vicing. The Ideal Electric and Mfg. Co. 


6—OVERTEMPERATURE RELAY 
for variety of a-c applications 


This direct monitoring overtemperature 
relay device consists of a magnetic relay, 
two transistor amplifiers, a diode net- 
work for signal separation and a voltage 
regulated power supply. Designed to 
protect three-phase a-c motors, this re- 
lay is reported suitable for use wherever 
overtemperature is a problem. It permits 
use of equipment without danger of 
over-heating, it is stated, because the 
component responds only to actual 
temperature of the protected equipment. 
This is because the thermistor is in- 
serted in the windings of the motor, 
generator or transformer. Power supply 
ratings are 110, 208/220, 440 or 550 v, 
60 cycles. Contacts are the pilot duty 
type, 600 v a-c. Cutler-Hammer Ince. 


7—POWER CABLE is insulated 

for higher voltage service 
This 28-kv power cable with 33/64-in. 
thick butyl-rubber insulation is intro- 
duced as an answer to higher voltage 
requirements. 


In addition to its heavy 





insulation, the cable has a 7/64-in. Neo- 
prene outer jacket, an outside diameter 
of 2.3 in. and weighs 3.6 lb per ft. The 
cable has been tested at 120-kv a-c for 
5 min and 150-kv d-c for 15 min without 
any evident physical or electrical de- 
terioration, company notes. National 
Electric Div., H. K. Porter Co., Inc. 


8—SELF-PRIMING PUMPS with 
choice of bearing stands 


Centrifugal pumps in the AW Series 
are self-priming and feature a trap 
with readily accessible and removable 
strainer. This top-suction-entrance trap 
holds the prime. The separator below 
the discharge opening, is an integral 
part of the casing and designed so that 
the pump’s overall height is minimized. 
Three types of bearing stands available, 
include one for medium service or aver- 
age conditions, a heavier duty unit in 
which much of the shaft is enclosed 
within the bearing stand, and one with 
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Note these Features 


@ Flexible wedge disc 
prevents sticking. 
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@ One-piece, silver- 
plated seal ring remains re 
freeze-free for easy dis- New globelift-checks. Fea- 
mantling. ture only two internal 
_— $00 pened disc 


© Wear-resisting stain- to re bt reget 
less steel inlay prevents - bai "sopstacs ava 
corresion at this critical 


point. 





We 






Bs 


eB bs 


a 


© Full-length disc guides 
prevent wear and drag on 
seating surface. 


5] Design saves up to 
60% of weight of bolted 
bonnet valves. 








ALL CRANE 
PRESSURE-SEA: o..NET 
VALVES ARE ASA-RATED 


Minimum metal thick- 
nesses comply fully 
with the requirements 
of ASA B16.5-1957 as 
well as ASA Code for 
Pressure Piping and 
ASME Boiler and Pres- 
sure Vessel Code. 


Pressure-seal bonne? gate valves: 1” to 24”; 
600-, 900-, 1500- and 2500-pound classes. 
Flanged, socket-, or butt-welding ends. 





Modern controls for steam stations... 
Crane pressure-seal bonnet gate valves 


Here is the most modern valve designed for wear are protected by special metals. These 
high-pressure/high-temperature service. and other advantages assure trouble-free 
Bonnet joint leakage is eliminated. Weight service with minimum maintenance. 

is reduced without sacrificing strength and For complete facts about this gate valve 
safety. Its streamlined contour simplifies in- and all other valves in the expanded and im- 
sulation. Easy accessibility provides for proved line of Crane valves for power plant 
quick, in-line servicing. Critical points of service, see your Crane Representative. 


CRAN © VALVES & FITTINGS 


Since 1855—Crane Co., General Offices: Chicago 5, Illinois—Branches and Wholesalers Serving All Areas 
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a lighter bearing stand. All of these 
umps have capacities to 1000 gal, 
eads to 125 ft, sizes from 1 to 5 in. 
Because of the self-priming feature 
these pumps can be stationed above the 
liquid level. They are claimed ideal] for 
handling corrosive liquids. Form AW 
gives further details. Nagle Pumps, Inc. 


9—REVOLVING HANDLES make 

hand-wheel turning easy 
Made of aluminum, these handles fea- 
ture an extra long bearing surface to 
reduce turning friction and wear, and 
provide additional strength. As hand- 
wheel is turned, the revolving handle 
grip spins on a steel stud attached at 
right angles to hand-wheel. It is attached 
by inserting stud at convenient location 
on wheel and slipping handle grip over 
stud. The locking ring assures positive 
fit, manufacturer says, and handle can 
be removed and reassembled. Four han- 
dle lengths range from 1%, to 314 in. 
Jergens Tool Specialty Co. 


10—SPRAY NOZZLE features 

long life orifice 
The Quik-Clamp is announced as a non- 
clogging spray nozzle for use wherever a 
pressure spray is needed. The nozzle, 
made of cast manganese bronze to resist 
abrasive wear, has a machined taper on 





the outside diameter of the nozzle so 
that it fits snugly into the hole which 
has been drilled and taper-reamed in the 
pipe. The nozzle has a higher hydraulic 
efficiency than a plain hole in a header 
pipe, company states, and it is not nec- 
essary to replace the entire header when 
corrosion or wear has opened up the ori- 
fice — a bronze U-clamp and cam lock 
nozzle in place. Nozzles fit pipe diame- 
ters of 2, 24 and 3 in. Folder 2986 gives 
details. Link-Belt Co. 


11—PROPORTIONING PUMP is 
compact, electrically driven 


Proportioneers Model 1210 Chem-O- 
Feeder is an electrically driven, positive 
displacement chemical proportioning 
pump with corrosion-resistant trans- 
parent plastic head, Hypalon diaphragm 
and check valves and straight-through 
flow. It is designed to porportion chemi- 
cal solutions, acids and alkalis to process 
water and for other applications where 
controlled feeding of chemicals is im- 
portant. It comes in simplex, duplex and 
triplex models for adjustable, wide-range 
proportioning up to 36 gph with dis- 
charge pressures to 125 psi. Complete 
package, ready for installation, includes 
Chem-O-Feeder motor, suction and dis- 
charge tubing, injection nozzle, foot 
valve, tools, parts. Prices start around 
$285.00. B-I-F Industries, Inc. 


12—LOW VOLTAGE POWER CIRCUIT BREAKERS 

utilize stored energy principle 
All frame sizes of this company’s low voltage power circuit 
manually or electrically utilizing 
the stored energy principle. Stored-energy spring-close 
mechanisms are designed to provide positive constant, high- 
speed closing of contacts resulting in greater safety and 
prolonged contact life. Frame sizes, designated AK-2-50, 75 
and 100, are rated 1600, 3000 and 4000 amp respectively, up a 
to 600 v. Principal advantage noted is that the low-cost ~~ 
manual breakers may be used in many applications formerly 
requiring electrical breakers, as in selective tripping systems. 
They are also suggested for intermittent motor starting. 
Built-in maintenance features announced include individually 
spring loaded contacts, use of a wrist pin to carry load current, 
and self-aligning mechanism to reduce wear on moving parts. 


breakers can now be opera 


General Electric Co. 











13—POWER, BLOWER UNITS 
provide job versatility 


These lightweight portable power and 
blower units are designed for a variety 
of on-the-spot electric power applica- 
tions, ventilation needs, and exhausting 
purposes. A source of electric power for 
lights, portable tools and other elec- 
trically driven equipment, is provided 
by the portable generating sets. The 
generators are available in two sizes — 
1250 w, 115 v a-c and 1350 w, 125 v d-c. 
Each weighs less than 100 lb. Two types 
of blowers are offered —an engine 
driven blower and an a-c, d-c motor 
driven blower. They are claimed espe- 
cially suited for supplying fresh air to 
manholes and sewers, for ejecting smoke, 
fumes, stale and contaminated air, etc. 
Each type has a rated capacity of 800 
cfm. United States Motors Corps. 


14—BRONZE VALVES in globe 

and lift check types 
No. 229 C, a 200-lb bronze globe valve, 
and No. 239 C, a 200-lb bronze lift check 
valve (shown) are available in sizes from 
14 through 2 in. They replace company’s 
former 212 C and 218 C valves. The new 
models have integral body seats with a 
semi-crown face instead of the screwed- 
in seats formerly used. The dise holder 











on the new globe valve is of —— 
type — no threaded disc stem ring. This 
dise holder speeds repair by insertion of 
a new composition dise or replacing of 
the disc holder and disc as a complete 
unit. The valves are regularly furnished 
with No. 4 Cranite discs, for high pres- 
sure steam up to 450 F. When ordered 
for cold water, air, gas, oil, or gasoline, 
the valves are furnished with a No. 6 
disc, a synthetic base composition soft 
enough to make a tight seat on air or 
gas, yet resistant enough for hot water, 
repeated operations. Crane Co. 





15—SWITCH MECHANISM com- 
bines two level stage action 


Model J-1 S-1 VP Tandem Magnetrol 
Head combines a two level stage switch- 
ing action to provide an electrical switch 
mechanism (S-1) in a vapor-proof and 
explosion-proof switch housing mounted 
physically over a pneumatic (J-1) 
switch mechanism. The head can be so 
set up that either electric or pneumatic 
action can be secured as the first stage 
on rising (or falling) level regardless of 
a positioning of each mechanism. 

sing air or gas as an operating pressure 
medium, company’s pneumatic switch 
mechanisms are available with many 
styles of actuators. The force-multiply- 
ing linkage of the pneumatic switch 
mechanism provides a flapper pressure 
against the nozzle to seal off flow of air 
against 0 to 30 psi in standard models, 
up to 100 psi where desired. 

The tandem head combination is re- 
ported to enable such applications as: 
air-operated level control, such as 
spring-loaded diaphragm valve with 
overriding electric action at high level 
for high-level alarm or shutdown; air- 
operated level control with underriding 
electrical action at low level; electrical 
control of level (motor valve, solenoid 
valve or pump action) with a pneumatic 
high-level alarm or shutdown; electrical 
control with underriding pneumatic 
action for low-level alarm or shutdown. 
Magnetrol, Inc. 


16—C OAL SCALE features 
greater accessibility 


Special feature of this 1000-lb unit 
capacity coal scale is greater accessibil- 
ity to critical parts provided by eight 
access doors — two more than on stand- 
ard models. These doors permit quick 
removal of weigh hopper and easy 
access to any part of the scale for inspec- 
tion or adjustment, company says, and 
have special linings and mountings to 
prevent coal dust falling to floor when 
door is opened. Ruggedly constructed 
with heavy steel angles on frame and 
plates of heavy-gage sheet steel, it has 
an hourly capacity of 60 tons. Richard- 
son Scale Co. 


17—FLOW TRANSMITTER for 
water, sewage, industrial waste 
Chronoflo In-Stream Transmitter, Model 
CTF-S, is for installation on Parshall 
flumes, weirs and other head-area de- 
vices for measuring rates of flow in open 
channels. This transmitter is in-stream 
actuated, and utilizes a float arrange- 
ment with the 6-in. expanded poly- 
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THE FIRST BIG BREAK IN ASH HANDLING COSTS 
FOR THE SMALL COAL BURNING PLANT 
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3 HEATING PLANTS HOSPITALS 
* Average cost of equipment 
for a 2-boiler installation 


Engineers of small coal burning plants—Heating Plants, Hos- 
pitals, Hotels, Institutional Buildings, Military Installations, 
Municipal Power Plants, Office Buildings, Schools, Colleges, Small 
Industrial Plants—have long wished for a small, practical ash 
handling system that would eliminate much of the inconvenience, 
dust and constantly increasing labor costs of manual ash removal. 
Available ash removal systems could not be economically justified 
where less than 10 tons of ash per day was produced. 

Aware of this need, The Allen-Sherman-Hoff Company assigned 
its best engineering talent to untangle the problem. The result: 
the new A-S-H Econo-Asu System. 

A major step in solving this problem was pre-engineering. Use- 
proved designs of major components were re-engineered to handle 
smaller quantities; new equipment was designed and tested. One 
requirement was basic: cost reduction without loss of efficiency. 
Installation, for example, was made so simple that it can be made 
with local labor. 

We’ve prepared a 4-page brochure to explain the new Econo- 
Asu System—how it operates, its variations and its advantages. 
We'll send it to you immediately upon request. It also lists the 
A-S-H Sales Engineers—one is near you—who will be glad to 
show you how, in most installations, the Econo-Ash will pay for 
itself in two years or less. 
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styrene float riding directly in the chan- 
nel at the proper metering location. Float 
motion is vertical with no radial correc- 
tion necessary, it is noted. Features 
announced for Model CTF-S include 
faster response to flow changes, as well 
as elimination of stilling wells, flushing 
systems, piping, and sediment tanks. Its 
parts are interchangeable with existing 
Chronoflo instruments for adopting them 
to this method of in-stream metering. 
Bulletin 230.20A-3 gives details. B-I-F 
Industries, Inc. 


18—TRANSFO?MERS are dry- 
type, small size units 


Quiet operation and small size are an- 
nounced for these epoxy compound 
filled dry-type distribution transform- 
ers. They are built in single-phase 
ratings 1 through 10 kva, 600 v and 
below. The wound-core Form W ele- 


ment is placed in its steel enclosure and 
covered with liquid epoxy resin to 
which filler and catalyst have been 
added. As the resin cures, it hardens 
into a block of insulating material, en- 
casing the core and coil assembly and 
protecting it against dust, moisture, 
corrosive fumes. Use of the sound- 
deadening insulation eliminates need for 
metal framework and subassemblies. 
Light in weight, these transformers re- 
quire no fireproof vaults, it is noted; 
they mount in any position, on wall, 
floor, ceiling. Wagner Electric Corp. 


19—METERING PUMP for corro- 

sive and non-corrosive liquids 
This controlled capacity chemical me- 
tering pump, a diaphragm pump de- 
signed for positive displacement meter- 
ing of a wide range of liquids, is said to 
satisfy requirements of accuracy, low 





flow metering with four flow ranges 
available up to 2.5 gph. Hydraulically 
balanced Teflon diaphragm is used to 
eliminate flexing fatigue and distortion 
of flow rate. Pump operates against back 
pressures to 500 psi and wetted parts can 
be constructed of many materials such 
as plastic, stainless steel, nickel, etc. 
Clark-Cooper Co. 
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20—ELECTRONIC SWITCH senses 
and limits position, level 


Designed to sense and remotely limit 
position, weight, level or pressure, this 
electronic limit switch is introduced for 
applications where one or more trip 
points must be frequently reset as in 
sequencing and programming. Limits 
are set to accuracies of \ of 1 percent 
for standard units, it is stated, or to one 
part in 250,000 for special systems. This 
switch is used for setting trip points on 
batch weighing scales or load cells, ad- 
justing pressure limiting devices, other 
position or load limiting functions. Com- 

nent and installation costs are claimed 
ow, particularly for applications where 
several trip points are to be set, where 
reset is frequent, and where high ac- 
curacy is required. 

There are two components: setter and 
sensor. One or more limit points are set 
in on individual dials or counters of the 
setter (shown left). Each dial sets a 
potentiometer or resistor which serves 








in one leg of a bridge circuit. The sensor 
varies a resistance in the other leg of 
this circuit. Usually a matching poten- 
tiometer, the sensor may be any re- 
sistance varying transducer. A fre- 
quently used sensor is the shaft mounted 
unit (shown at right) which includes 
built-in potentiometer and gear trains. 
The setter circuit consists of a tran- 
sistorized bridge-amplifier on a printed 
circuit board and enclosed in a steel 
cabinet. The Jordan Co., Inc. 











21—SPEED REDUCERS are 25:1 
double reduction units 


Shaft-mounted speed reducers in the 
Torque-Arm line now include a 25:1 
double reduction series in eight sizes. 
Design improvements in the double 
reduction units have not changed overall! 
dimensions or horsepower ratings. Both 
15:1 and 25:1 gear ratios are available in 
housings of identical dimensions and at 
same prices. Output speeds range from 
12 to 400 rpm. Giant of the series is 
Size TD11, described as the world’s 
largest shaft-mounted reducer offered 
from stock. Its reduction ratio is 24.73:1 
and it is rated at 154 hp at 75 rpm. 

In redesigning these reducers, manu- 
facturer has utilized animproved method 
of attaching the torque arm to the re- 
ducer case, employing a saddle-type 
bracket for strength and better balance. 
It is noted that while the 15:1 reducers 
are suitable for most applications, the 
new 25:1 units give 40 per cent lower 
output speeds with identical motor 
speeds and V-drive ratios. When output 
speeds are the same, lower ratio V-drives 
may be used with the 25:1 units at lower 
cost. Bulletin A692 gives detailed infor- 
mation. Dodge Mfg. Corp. 


22—FELT INSULATORS in wide 
range of densities 


For high temperature industrial equip- 
ment, refrigeration systems etc., B-E- 
Spun Felts come in densities from 3 to 8 
lb per cubic foot and with a variety of 
surface facings. Made from spun min- 
eral fibers with a phenolic resin binder, 
B-E-H Spun Felts can be used to in- 
sulate surfaces having temperatures 
from below zero to 450 F. If mechani- 
cally supported and enclosed, they may 
be used to 600 F. Lightweight and re- 
silient, the material is claimed incom- 
bustible, non-corrosive and moisture 
resistant. It can be cut with knife or 
saw. 

In the lower densities, this insulation 
is flexible. Those of 4 lb and higher are 
semi-rigid. Coatings include black Kraft 
vapor barrier paper, Kraft paper and 
asphalt laminate, scrim reinforced alu- 
minum foil laminated with flame- 
proofed Kraft paper, aluminum pig- 
mented vinyl film, embossed aluminum 
foil. Higher density types are also avail- 
able with Neoprene coating. Thicknesses 
are 1 to 4 in. Baldwin-Ehret-Hill, Inc. 














23—STEAM TRAP features an 

improved float lever 
The float lever in L-R-P Steam Traps is 
designed to provide balance for more 
sensitivity and assure precise operation 
at any pressures from 0 to rated capac- 
ity. Double life without parts replace- 
ment is claimed to be provided by the 


ee > 








reversible valve and valve seat. Since all 
working parts are contained in the cover 
assembly it is not necessary to break 
pipe connections for maintenance work, 
company states. The traps come in two 
types: Type T with float and thermo- 
stat for vacuum and pressure service; 
Type M, float only, for pressure opera- 
tion. Traps are available in sizes up to 
125 lb water pressure. Bulletin 500 gives 
details. L-R-P, Inc. 


24—DATA PLOTTING BOARDS 
take d-c analog signal inputs 


Two analog data plotting boards, MC- 
3301 and MC-3302, are designed to plot 
one d-c signal, or two signals simul- 
taneously, on a 30-by-30 surface. Model 
MC-3301 is ae pers with one arm-pen 
assembly, Model MC-3302, with two. 
These transistorized units are said to 
provide features most often required in 
plotting data from digital and analog 
computers. The board consists of plot- 
ting assembly and control panel and 
may be utilized with plotting surface in 
any position desired from horizontal to 
vertical. The control panel may be lo- 
cated adjacent to plotting surface or 
remotely. Electroluminescent back il- 
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Compact and completely pre-assembled, Inland Empire Paper Company’s Package 
Air Preheater is ready to be connected to a 100,000 lb/hr boiler. This particular 
Package Air Preheater (incidentally a repeat order), measures approximately 
10’x10’x8’, and its 7000 square feet of effective heating surface will recover about 
360° F. from the stack gas. Package design cuts installation time and costs drastically. 
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Here's why 
Inland Empire Paper Co, 
chose a 


PACKAGE 
AIR PREHEATER 


BIG INSTALLATION SAVINGS — AND 
FUEL SAVINGS THAT CAN PAY FOR THE 
AIR PREHEATER WITHIN TWO YEARS. 


Inland Empire Paper Company, Mill- 
wood, Wash., makes these big savings 
with their Package Air Preheater: 


1. Low-cost installation. That single 
unit on the truck is a complete Package 
Air Preheater. Once in place, and the 
ducts and power line hooked up, it will 
be ready to go—installed without erec- 
tion in a fraction of the time required 
for conventional units. 


2. Short-term write-off, Records of 
Package Air Preheaters operating all 
over the country prove that Inland Em- 
pire’s Package unit can pay for itself 
in two years, just on fuel savings alone! 


You get this double advantage with 
the Package Air Preheater because it’s 
completely shop-assembled. And its com- 
pact design brings all the advantages 
of continuous regenerative heat recov- 
ery to boilers as small as 25,000 lbs of 
steam per hr—or as large as 250,000 Ibs 
per hr. 


There are other important advan- 
tages, too. Get the whole story by writ- 
ing today for your free 14-page booklet 
with all the facts and figures. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 














lumination provided is diffused. 

Plotting surface is available in multi- 
ples of the standard 30-by-30 in. board 

60-by-60, 30-by-150 in. etc. Equipped 
with 400-cycle plug-in servo amplifiers 
and plug-in power supplies, these boards 
can receive input from two or four chan- 
nels of analog input data. Pens plot at a 
speed of 30 in. per second, with maxi- 
mum accelerations of 250 in./sec/sec in 
the X (arm) direction, of 1000 in./sec 
sec in the Y (pen) direction. When plot- 
ting pens approach each other, input 
signals are interchanged automatically. 
Computer Systems, Inc. 


25—SIGHT FEED BUBBLER has 
built-in check valve 


This sight feed bubbler is for controlling 
and visually indicating relatively small 
rates of flow in gas and 
air lines. Typical uses 
include bleeding air 
into lines to purge them 
of corrosive fumes or 
gases, and use with 
hydrostatic liquid level 
gages hooked up for 
continuous gaging. The 
flow of gas is passed 
through liquid in a 
transparent cylinder, 
and the rate of flow is 
shown by bubbles ris- 
ing through the liquid. 
A needle valve at top 
provides adjustment of 
flow from less than 1 
bubble per second to 
about 20 cu ft per 
Water, glycerine or other non- 
liquid may be used. A check 








hour. 
corrosive 
valve in the dip tube keeps liquid from 
being forced up the tube and out of the 


bubbler when the back pressure is 
greater than input pressure. Data are in 
Bulletin 3285. King Engineering Corp. 


26—ELECTRONIC CONTROLLER 
for solution concentrations 


Designed for controlling concentration 
of caustic, acidic or aqueous solutions, 
this controller can be used with either 
continuous or batch-type metal washing 
equipment, plating processes, chemical 
process systems, textile bath equipment, 
etc. System consists of a concentrate- 
level setting control, a sensing electrode 
which measures change in concentra- 
tion, a magnetic amplifier utilizing a 
sensing electrode to control operations 
of a pump assembly which delivers con- 
centrated solution to a wash tank, and a 
combination compound and concentrate 
holding tank. In operation, whenever 
concentrate level falls below preset 
point, pump is automatically actuated 
and sprays a wash solution on the dry 
compound (or concentrate) until level 
is reached. Electro Mechanisms Corp. 


27—BALL PEN INK for use in 

recording instruments 
Compounded especially for ball-pen ap- 
plication to recording instruments, this 
ink is claimed to eliminate impurities or 
air bubbles — causes of poor pen per- 
formance. Other advantages announced 
are instant starting after long idle peri- 
ods, operation at high ambient tempera- 
tures, light point pressure, good photo- 
copying characteristics and good high or 
low chart speed performance. It comes 
in a choice of colors. Formulabs, Inc. 
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28—MASTER CONTROLLER pro- 
portions to load demand 


For automatic combustion control sys- 
tems or comparable industrial applica- 
tions, this is an automatic, heavy-duty 
sensing and controlling instrument, 
responsive to minute changes in pres- 


sure or temperature, and transmitting 
line voltage signals to other system com- 
ponents for control of firing rate, damper 
positioning valving, etc. With j it, firing 
rate and other process functions are 
modulated in proportion to load de- 
mands. By means of bellows or other 
—— elements, pressure or tempera- 
ture changes are caused to react on 
balancing switches. Signals are trans- 
mitted to other controllers and actuators 
for continuous re-positioning and regula- 
tion to maintain control set point, and 
signals are transmitted electrically. 

This controller utilizes a heavy duty 
gearhead motor, snap action switches, 
interchangeable plug-in relays and has 
adjustable compensator for proportional 
band. Signal lights are provided to indi- 
cate control at rest, moving toward 
“increase” or ‘“‘decrease,”” or either 
extreme position limit. External toggle- 
type switches are provided for manual 
“increase”’ and “decrease” jogging. 
Models for controlling steam pressure 
come in ranges of 0 to 30, 20 to 100, and 
75 to 300 psi. Cleveland Controls, Inc. 





29—CIRCLES TEMPLATE is based 
on metric system 


No. 240 Metric Circles Template is 
offered both as a working tool for those 
using the metric system, and as a basis 
of measurement and comparison with 
the English system for those not familiar 
with metric dimensions. Of plastic, the 
template contains 37 circles from 2 to 30 
mm in diameter. It costs around $1.00. 
Rapidesign, Inc. 


30—INTEGRATOR-COMPUTER 

totalizes flow from signal 
The panel-mounted C3A/1 Square Root 
Integrator-Computer is introduced for 
flow measuring systems requiring a 
digital readout of totalized flow. It con- 
sists of two separately housed assem- 
blies: computer package and electro- 
magnetic six-digit indicator. The com- 
pact indicator is located remotely from 
the computer. Intended primarily for 





use in manufacturer’s Autronic (R) Con- 
trol Systems, the C3A/1 is installed in 
parallel with a flow indicator, recorder 
and/or controller; it operates from a 
common 0 to 0.5 v a-c signal and has no 


effect on the control loop. Normal 
counting rate is 20,000 counts per day, 
but it can be varied — by changing gear 
arrangement — to produce from 4000 to 
100,000 counts per day. Digital totaliza- 
tion is continuous and accurate from 1 
to 100 per cent of input signal, manu- 
facturer states. Specification Sheet A-807 
gives information. Swartwout Co. 


31—TUBE REAMER simplifies 

cleaning operation 
The Viking Jet-Air Tube Reamer, for 
ee cleaning of boiler fire tubes, 
is claimed to cut tube cleaning time in 
half and make it a one-man operation. 
The reamer comes in five models for tube 


ee 









sizes from 2!5 to 4 in. in diameter. 
Adapter sets are available for converting 
one reamer to another size tube. Air 
activated, the reamer motor centrifug- 
ally expands four hardened steel cutters 
that scrape deposits from tube walls. 
Exhaust air blows scale and soot ahead 
of the reamer, away from operator. 
Reamer is supplied with air hose and a 
foot control on-off valve. Plibrico Co. 


32—SAFETY SWITCHES for 


heavy duty applications 
Rated from 400 through 1200 amp, and 
having a 100,000-amp interrupting ca- 
pacity when current limiting fuses are 
inserted, QMQB Safety Switches are 
announced as offering safe fuse protec- 
tion at economical cost. Essentially 
these switches are manually operated 
circuit interrupters employing a circuit 
breaker type mechanism in conjunction 
with fuses. Standard quick-make, quick- 
break contact-operating mechanism of 
circuit breakers are used, omitting the 
conventional thermal-magnetic trip unit, 
and a set of fuse holders is added. These 
holders _ designed to accept standard 
N.E.C. fuses or current limiting fuses. 
Switches rated at 400 or 600 amp are 
normally assembled to take single fuses; 
800-amp units to take parallel 400-amp 
fuses, and the 1200-amp units, parallel 
600-amp fuses. A feature announced for 
these switches is teaseproof operation. 
Federal Pacific Electric Co. 
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TERRY SOLID-WHEEL TURBINE jy 


spells service continuity for mechanical drives 




































For mechanical-drive applications, 
such as these, you will never find the 
equal of Terry solid-wheel turbines 
for built-in dependability. They are 
designed for trouble-free operation 
under the toughest service require- 
ments. 

The wheel, for example, is a single 
forging of special composition steel. 
Unlike a built-up wheel, there are no 
separate —_ to loosen or work out. 
The blades can’t foul since they are 
double-rim protected... with one-inch 
clearances at either side. 

Any blade wear, which might occur 
after years of service, is of little con- 
sequence. As the power- producing 
action of the steam takes place on the 
curved surfaces at the backs of the 
buckets, wear does not materially 
affect horsepower or efficiency. 

Specify Terry solid-wheel turbines 
for your next mechanical drives. They 
are available in capacities from 5 to 
2,000 hp., speeds up to 10,000 rpm. 
Vertical turbines are built in sizes 
from 5 to 300 hp. 

For full information about these 
reliable turbines, send for bulletin 
S-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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ALL PACKAGED BOILERS ARE NOT THE SAME 











IS IT A TRUE PACKAGE ? 


Superior Packaged Boilers are complete . . . including 
burner, draft equipment, controls and all interconnecting 
piping and wiring. Completely factory assembled, and fire- 
tested at the factory befcre shipment. 





IS IT ROTARY-BURNER EQUIPPED ? 


This is important for fully-automatic operation. The 
Superior Burner is capable of starting a cold boiler without 
compressed air, requires a minimum of supervision, and 
no lubrication whatsoever. 





IS ITS HEATING el ADEQUATE ? 


Most boilers have adequate heating surface when new. 
Its effectiveness is lessened, however, as the boiler is used. 


To insure against this, look for a full five square ft. per 


boiler horsepower, and Superior’s 4-pass, down-draft design. 
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Specialists in PACKAGED BOILERS... exclusively Jaa (fy 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


CHECK THESE 
IMPORTANT 
FEATURES 


before you buy... 


There's a big difference in package boilers, that 
is not always obvious from external appearances. In 
the first place, many of the so-called packages are 
not packages at all, but combinations of boiler on 
the one hand and ac burner-draft-control package on 
the other, shipped from separate manufacturers and 
assembled as a unit at the installation site. 


Even in the true packages there «ae important 
differences in burner equipment, draft arrangements, 
and in the actual rating of the boiler itself. 


Superior Packaged boilers are true packages, fully 
assembled and fire-tested at the factory before ship- 
ment. They are equipped with dependable Superior 
Rotary Burners, induced draft, integrated controls, 
and all interconnecting piping and wiring. They are 
conservatively rated, based on a full 5 sq. ft. of 
heating surface per boiler horsepower. 

The location of the furnace within the boiler shell 
is carefully planned to provide protection against 
both low-water and mud-buildup failures. 


Ask your engineer about Superior Packaged 
Boilers, his counsel is your best assurance of a 
boiler which will provide years of dependable opera- 
tion at high efficiencies. 


Type C Superior Packaged Boilers are 
manufactured in fourteen sizes, from 20 
to 350 bhp., and with slight design 
modifications to 600 bhp. Sizes above 
350 bhp. are designated as Type CF. 
All sizes are fully automatic firing oil, 
gas or both, and for pressures to 250 
psi. Hot water units are also available. 
For complete information write giving 
capacity range desired, and ask for 
bulletin 12C. 











STU PIL LSMUIET 


PACKAGED BOILERS 






POWER ENGINEERING 



















CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


INSTRUMENTS, CONTROLS 


201 Metering. Control Systems — 
Bulletin 500 describes purpose, design and 
operation of company’s metering and con- 
trol systems. Includes discussion and pneu- 
matic and electric telemetering and pneu- 
matic control, along with detailed litera- 
ture references. Bailey Meter Co. 


202 Guide to Gages — Catalog 300- 
B, 112 pp, features Ashcroft, Dura-gauges, 
Maxisafe, pneumatic receiver, recor 
quality, drawn case, chemical and speci 
application gages. Also presented are gage 
testers, pneumatic transmitters, gages for 
nuclear energy. Engineering data and 
charts are provided. Instruments shown 
cover dial sizes from 2 through 24 in. 
Manning, Maxwell & Moore, Inc. 


203 Gages, Needle Valves — Ca 
76-G consists of a loose-leaf bound col- 
lection of literature on pages and needle 
valves. Various types of gages are illus- 
trated and described, with applications 
and specifications fully detailed. A section 
covers accessories. Jas. P. Marsh Corp. 


204 Automatic Data Systems — 
Described in Bulletin MSP-154 are elec- 
tronic data handling systems for logging, 
monitoring, and integration of process 
information. Discusses basic design 
rameters, programming, switching, og 
to digital conversion, linearization, cali- 
bration, digital ranging, print-out and off- 
normal alarms, remote switching, digital 
variable indication, integration, computa- 
tion. Hagan Chemicals & Controls, Inc. 


205 instruments and Controls — 
Catalog 57-6 describes instruments and 
controls, a meters, liquid level 
or pressure gage, CO; meters, boiler meters, 
pneumatic transmitters, strip chart re- 
corder, pressure, vacuum and differential 
recorders, tem — —, multi- 

int gages and others. Includes descrip- 
Sen data. Republic Flow Meters Co. 


206 water Columns, Gages — Fea- 
tured in Bulletin 516B are boiler water 
columns and gage equipment. Illustrates 
and describes water columns for all pres- 
sures, as well as remote reading gages, 
liquid level alarms, water gage illumination 
equipment, and electrode-type liquid level 
alarms. Reliance Gauge Column 


207 Pressure Gages — Featured jin 
46-pp Catalog 1000G is a line of pressure 
indicating and vacuum gages for a variety 
of industrial, chemical, and refinery ap- 
plications. Selector tables give detailed 
data on various gages and recommended 
service applications. Specifications, stand- 
ard graduation tables, photos and dimen- 
sional diagrams are included. J. E. Loner- 
gan Co. 


208 Feedwater Regulator — Bulle- 
tin 1044 describes a feedwater regulator 
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Catalog Library 


201 202 203 204 205 206 207 208 209 210 211 
212 213 214 215 216 217 218 219 220 221 222 
223 224 225 226 227 228 229 230 231 232 233 
234 235 236 237 238 239 240 241 242 243 244 
245 246 247 248 249 250 251 252 253 254 255 


256 257 258 259 260 261 262 263 264 265 266 
267 268 269 270 271 272 273 274 275 276 277 


278 279 280 281 2862 283 284 285 286 287 288 
289 290 291 292 293 294 295 296 297 298 299 


Advertised Products and Services 
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Resistance Temperature De- 
remote temperature- 


tectors — In 8-pp Publication 3016D is 


described a line of _temperatu 
sensitive elements for use in indicating, 


recording, controlling and moni 
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213 ideas on Push-Pull Controls 
— Included in this “Idea File” are answers 


i t. tions, 
equipment. QOperat - 
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VALVES, TRAPS, AND PIPING 
216 Industrial Valves — Condensed 
105, 28 pp, 


Ca 


talog 


for a wide variety of app 


dimensions and _ illustrations, 
non-return (stop check) valves, 
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PERMIT No. 11 
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POWER ENGINEERING 


308 East James St. 


BARRINGTON, ILLINOIS 











THE INS IDE $ TOR Y OF A MURRAY HIGH SPEED COMPRESSOR 


DRIVE TURBINE REVEALS THE REASONS FOR MURRAY’S UNIVERSAL ACCEPTANCE 


A look at MURRAY’S rugged construction from the bolting in the actual unretouched shop photo shown 
inside shows the husky shaft and heavy accurately above bears out the extreme ruggedness that typifies 
formed discs with generous sized hubs designed to every feature of Murray construction. 

withstand the axial and radial stresses imposed by this 


type of service. Our nearest representative will gladly help you solve 


your high speed compressor drive turbine requirements. 


Large - dimension disc 2 rims receive the Just write to Murray Iron Works Company, Burlington 
specially contoured stainless steel blades towe, fer bis aane. 
with the Murray integral shroud. This 
insures smooth steam passages with max- 
imum strength. 
Short bearing spans insure smooth opera- 
tion and eliminate the hazard of operating 
in critical speeds. 

A look at the heavy flanges and husky 


MURRAY IRON WORKS COMPANY ° BURLINGTON, IOWA 


Buliders of Steam Power Equipment for Nearly a Century 
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NEW BIDDLE 


DIELECTRIC TEST SET 


5KV-IMA 
Maximum 
Output Current 
5 MA at 


Output Voltage 
up to 4 KV 


This newest addition to the complete 
Biddle !ine of dielectric testing equipment 
has been specially designed for step-volt- 
age resistance tests, voltage withstand, 
and breakdown tests on the insulation of 
such equipment as 


@ rotating electrical maxhinery, dry- 
type transformers, switchgear, ca- 
pacitors and insulators rated from 
230 to 500 volts 

@ traction motors and generators 


@ wiring and cable installations 


Compact portable set is housed in shock 
and wear resistant case for severe field use 
in testing reconditioned equipment after 
installation, as well as for preventive 
maintenance of installed equipment. Also 
available in a bench model for making ac- 
ceptance and proof test on electrical insu- 
lating systems for quality control in man- 
ufacturing and repair. For complete 
description, specifications and prices, 
WRITE FOR BULLETIN 22-5-PE 





PORTABLE 
MODEL 


@ High Maximum Output 
Current 


@ Suitable for Impulsing 
Faults 


@ Efficient Performance 
even in Humid 
Atmosphere 


@ Full-Wave Dry-Type 
Rectifier Assures Long 
Service Life 


@ Protected Against 
Damage by Short- 
Circuit at Maximum 
Output 


@ Built for Rough 
Handling in Field 
Service 


@ Available in Portable 
or Bench Models 


BENCH MODEL 


JAMES G. BIDDLE CoO. 


Electrical Testing Instruments * Speed Measuring Instruments 


Laboratory & Scientific Equipment 
1316 ARCH STREET, PHILADELPHIA 7, PA. 
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angle stop valves, pressure seal design, 
angle univalves and small size globe valves 
designed for chain or extension operation 
in vertical lines. Edward Valves, Inc. 


217 F orged Steel Valves — Featured 
in comprehensive Catalog F-10 is detailed 
information and. engineering data on com- 
pany’s line of forged steel valves, fittings, 
flanges and unions. Includes photos and 
cutaway views illustrating component fea- 
tures as well as tables giving 0 ensional 
data. An engineering design section with 
complete specifications and pressure-tem- 

rature tables is included. Henry Vogt 
Machine Co. 


218 Silent Check Valves — De- 
scribed in Bulletin WH-654 are silent check 
valves featuring low frictional resistance. 
Tables list dimensional data and reason- 
able velocities for flow of water through 
pipe, fittings and valves. The Williams 
Gauge Co., Inc. 


219 General Service Valves — 
Twenty-pp Bulletin E-165 is a guide to 
valves for general services. Types, typical 
applications, construction and operating 
features are discussed. Generously illus- 
trated with drawings, photos and cuta- 
ways, booklet includes dimensional data. 
Everlasting Valve Co. 


220 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all valve 
wheels. Babbitt Steam Specialty Co. 


221 For Lightest Condensate 
Loads — Bulletin T1744 (58) describes 
company’s No. 30 impulse steam trap for 
use where condensate must be handled in 
very small amounts. Lists advantages and 
applications, tells how trap works and 
gives capacities, dimensions, materials 
used, prices. Yarnall-Waring Co. 


222 Steam Trap — Bulletin 257-B 
describes a steam trap which uses the 
kinetic energy of steam to close the valve. 
Features of trap are detailed, and dimen- 
sional data included. Sarco Co., Inc. 


223 Steam Trap Book — Catalog K, 
48 pp, is a manual of steam trapping prac- 
tice. It includes a section giving physical 
data and prices on OF &T traps, cast semi- 
steel and forged steel inverted bucket 
steam traps, compound traps, ball float air 
and air relief traps. A handbook section 
explains how to calculate condensate load, 
and select traps for all classes of equip- 
ment; a maintenance section explains trap 
installation, testing, and maintenance. 
Armstrong Machine Works. 


224 Flexible Ball Joint — Catalog 
215-B, 20-pp, describes advantages of 
company’s flexible ball joints for use in 
piping for power, process, heating, chem- 
ical, construction, or hy draulic service. 
Includes engineering specifications and 
data on the standard 300 lb series and the 
series 600. Screwed, flanged and welding 
end joints are listed, as are insulating 
joints and jacketed joints for handling 
asphalt and other liquids that solidify un- 
less heated. Barco Mfg. Co. 


225 insulated Piping — Described 
in 20-pp Catalog 59-1 are prefabricated in- 
sulated piping systems for underground 
and overhead use. Cutaway views showing 
design and construction features are in- 
cluded as well as dimensional diagrams 
and data, and photos of typical applica- 
tions. Ric-wiL, Inc. 
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FROM 
BOILER WATER... 


DEOXY-SOL 


Fairmount DEOXY-SOL, a solution of 
hydrazine, is a high efficiency oxygen 
scavenger designed especially for 
high pressure boiler water treatment. 


DEOXY-SOL removes oxygen, reduces 
oxides and raises pH of the conden- 
sate all at the same time -:. . yet adds 
no solids. 





Stocks in Newark, N. J., Chicago, | 
Ill., Los Angeles, Calif. Investigate | 


its advantages for your system. Write | 


for Bulletin BW. 


Fairmount 
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AIRETROL pneumatic tube expansion control shown. Electric systems, 


including retractive units, also available. 


WITH AIRETOOL TUBE EXPANSION 
CONTROLS, WORKERS ROLL MORE 
TUBES PER DAY. THEY JUST PRE- 
SET A DIAL AND THE TOOL SHUTS 
OFF AT DESIRED TUBE EXPANSION. 
ACCURACY? WITHIN .001” EVERY 
TIME. ELIMINATES OPERATOR 
ERROR. OFTEN DOUBLES DAILY 
PRODUCTION. WRITE FOR PLANT 
DEMONSTRATION OR BULLETIN. 








BRANCH OFFICES: New York, 
Chicago, Philadelphia, Tulsa, 
Houston, Baton Rouge 
REPRESENTATIVES in principa 
cities of U.S.A., Canada, Mexic 
) Puerto Rico, South Americ a 
England, Italy, Europe 


CANADIAN PLANT: Brantford, Ontario 
EUROPEAN PLANT: Viaardingen, The Netherlands 
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AIR AND GAS DUCTS 


PLATE FABRICATION 
FOR POWER PLANTS 





Whatever your requirements in fabricated plate, sheet 
or structurals for power plant use. . . call on experts! 


Kirk & Blum has fabricated a variety of power plant needs 
as big as the mammoth breeching section shown here. In 
a 150,000 sq. ft. plant, with crane capacity to 25 tons, 
Kirk & Blum has complete facilities to produce, pre- 
assemble and load the largest fabrication. Kirk & 

Blum has the men, materials and experience to do 

the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co. 
3230 Forrer St., Cincinnati 9, Ohio 


KIRK. Hlum 


rc At! se 
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226 Fiexible Hose, Bellows — Six- 
teen-pp os 187 describes applications 
and use of flexible metal hose pee bellows. 
Engineering specifications and sizes, pres- 
sure ratings, materials and fitting attach- 
ments are included. Detailed drawings and 
pictures facilitate specifications of individ- 
ual applications. Flexonics Corp. 


ELECTRICAL EQUIPMENT 


227 Synchronous Motors — Advan- 
tages of company’s high speed synchronous 
motors are detailed in 12-pp Bulletin 501. 
Cutaway view illustrates component parts 
and details of maintenance and operation. 
Applications and specifications data in- 
cluded. The Ideal Electric & Mfg. Co. 


228 Aiuminum in Electrical Sys- 
tems — Electrical applications of alumi- 
num are described in this 32-pp bulletin. 
The report discusses current economics of 
choosing aluminum for a broad spectrum 
of electrical applications. Topics include 
conduit, wire and cable, bus conductor, 
busway, armored cables, enclosures and 
switchgear, lighting fixtures and acces- 
sories, and such components as reactors, 
transformers. Aluminum Co. of America. 


229 Electrical Enclosures — Bulle- 
tin KE, 14 pp, describes company’s line of 
sheet metal electrical enclosures and other 
related items for a variety of applications. 
Covers control desks, electrical cabinets 
and enclosures, power distribution and 
control panels, boiler, turbine generator 
control panels, switchgear housings, and 
others. The Kirk & Blum Mfg. Co. 


230 Testing Instruments — Bulle- 
tin 19-58, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos of each type. James G. Biddle Co. 


231 Extension Wire — Featured in 
this product bulletin is a line of multicouple 
extension wire designed to reduce thermo- 
couple-extension wire costs. Advantages 
are detailed and complete specifications 
and prices given. Samuel Moore & Co. 





Postage-free cards for ordering 
catalogs are on page 117. You 
may also use the cards to order 
literature mentioned in the ads. 











232 Handbook on Fuses — This 12- 
pp booklet contains practical information 
on how to get safe, dependable, trouble- 
free electrical protection. Shows what to 
do when fuses blow, how to determine 
cause of blows, what kind of fuse to use 
for various circuits. Contains short history 
of fuses and notes on construction of fuses. 
Bussmann Mfg. Co. 


FANS, BLOWERS 


234 Mechanical Draft Fans — Bul- 
letin FD-905, 28 pp, describes a mechan- 
ical draft and other heavy-duty fans for a 
variety of industrial applications. Includes 
basic data for proper fan selection, per- 
formance tables, design sketches, com- 
ponent and installation photos of many 
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LONERGAN 
LINE 


CHECK Ze 


— Hadvanlager of 
| GOODALL Rubber 
EXPANSION JOINTS 


Goodall Expansion Joints have not only the advan- 











HOW TO SAVE WEAR AND 
TEAR ON MEN AND VALVES 







by A. J. Schmidt, Chief Engineer tages stemming from the natural characteristics of 

p mie aE AY Soe, ae rubber for all types of installations, but, what's more 
Ower plant users O! relief vaives in liqui H P i- 
service are undoubtedly all too familiar with important, | they have back of them Goodall's engi 
neering skill, manufacturing experience and reputa- 


chattering. Valves hammer away, annoying : ? , 
plant personnel and running up maintenance tion for quality that give added assurance of excep- 


bills. : ; : tional service under all conditions. 
Even with this undesirable operation, these 


BF easier TO INSTALL... 


Goodall Rubber Expansion Joints 
are quickly, easily installed on new 
construction or as replacements. They 
are light in weight to facilitate han- 
dling, with short face-to-face dimen- 
sions for easier application where 
space is limited. Retaining rings are 
quickly aligned and bolted. No gas- 
kets are required. 


BF responsive TO MINIMUM PRESSURE... 


valves have been acceptable for application With Goodall Rubber Expansion Joints only the slightest pressure is required 
where the valves are seldom, if ever, called upon to create movement in any direction. Result—stress on metal pipe or other 
to relieve. For use under critical applications, member is eliminated or, at most, reduced to an absolute minimum. 

such as pump by-pass, where the valve is nor- 

mally open, or = opening is a common oc- 

currence, it has been necessary to use expensive |g 

dleshenamn or oiehen ensethed wales © eliass- MANY SIZES...HIGH WORKING PRESSURES... 
~_— pm nage aay ge < get hieediene Goodall Rubber Expansion Joints are available in sizes from ¥%" to 96" 
Hydro-Valves have been under test in dozens of 1.D., in all required styles and constructions. Working pressures range up 
leading plants for the past three years. As a re- to 125 P.S.l. for Pressure Joints, and to 90 P.S.I. for Vacuum-Pressure 
sult, Lonergan can provide power plant oper- Joints, depending on size. 

ators with a valve that is guaranteed not to 

hammer, chatter or drum on any application, 


by-pass or emergency relief. At the same time, BT oncer SERVICE LIFE 


full-rated liquid flow is maintained. The chatter 





— Siete” son an PAS negonnend aie Goodall Rubber Expansion Joints last longer in service because of inherent 
Use of the Hydro-Valve helps to: save human characteristics of the material from which they are made. There is no 
nerves; prevent loss of plant fuel or product; embrittlement ... continuous movement (flexing) actually keeps the rubber 
— pre ee ee = — - piping; —< joint “alive”. There is no corrosion or electrolysis. Resistance to abrasion is 
eciiminate interference wi elicate contro ° ® 
systems. Hydro-Valves are available in all reg- exceptionally high. Replacement costs are lower. 
ular body and trim materials in sizes ranging 
from ito 8inches. “Hf it’s GOODALL, it MUST be Good”’ 

Full details and descriptions are available in 
our new Hydro-Valve bulletin. Why not write for Contact Our Nearest Branch or Write for Catalog 


your copy today? 


Btw 9 p a Standord of Quality—Since 1870 HOSE + BELTING - FOOTWEAR + CLOTHING 
. AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODA LE Besser Compary 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 











Lonergan 
BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
J. E. LONERGAN CO., 207 RACE STREET 1N CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 
PHILADELPHIA 6, PA. SINCE 1872 
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BARCO Bali Joints 

The schematic diegram at left shows how Barco Flexible 
Ball Joints of steel construction are used in a new Florida 
utility plent—design pressure 600 psi, 500°F. The above 
photo shows @ close-up view of two of the joints (see 
arrows). Two more matching joints, 4" and 6", ore 
located ovt of the picture to the left. The 4” joints have 
metal gaskets. The same utility also uses 10” Barco joints 
on gos fuel lines. Other uses in power plants are for 
flexible connecting lines to oil burners, soot blowers, and 
other auxiliary equipment 


Flexible Pipe Connections! 


The rapidly increasing use of Barco Flexible Ball Joints for solving 
piping problems in POWER PLANTS is significant for several 


key reasons: 


1. Substantial space saving as compared to other methods in crowded piping areas, 
2. Unlimited flexibility and movement. Utmost simplicity. 
3. No heavy pipe anchoring required. No “end thrust” developed under pressure. 


A 





4. Ability to handl Pp move 
expansion and contraction). 


t (where twisting is combined with thermal 


S&S. Easy to engineer joints into piping to provide for any degree of flexibility, expan- 


sion, or movement required. 


G. Maximum safety for high temperature applications. All-metal construction available, 


Special alloys can be specified. 
7 
8 


maintenance. No lubrication. 


Basic design is pressure sealing against leakage and self-adjusting for wear. 


Virtually no deterioration. Able to stay in service for years without repairs or 


New Bulletin No. 31 contains interesting diagrams showing how to 
solve many common pipe expansion problems EASILY, ECONOMI- 
CALLY. Ask for a copy; see your nearest Barco representative or 


write: 


gS MACRED BY Cape 
9 ee. 
? 












BuMiveasaay 2 
‘— 
= so" ~ 7 


BARCO 
MANUFACTURING CO. 
547m ..vugnh Street, tarrington, lilinois 
Thé Only Truly Complete Line of 
Flexible Ball, Swivel, Swing and Rotary Joints 
in Canada: The Holden Co., Ltd., Montreal 







MOVES IN 
ANY 
DIRECTION 
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types from kiln fans to cyclone compres- 
sors. Buffalo Forge Co. 


235 Air Engineering — Bulletin F- 
57 is a 24-pp air engineering data file cov- 
ering engineering and test facilities for 
propeller fans, specifications, construction, 
maintenance, and installation. Tables for 
estimating air-handling requirements, en- 
trance and elbow losses are provided. 
Aerovent Fan Co., Inc. 


WATER CONDITIONING 


36 pH and Chlorine Control — 
The 14th, 1959 edition of company’s hand- 
book, “Modern pH and Chlorine Con- 
trol,” 100-pp, incorporating theory and 
practice of colorimetric analysis, serves as 
a reference for quantitative determination 
of pH, chlorine, phosphate, nitrate, sulfate, 
hardness and other tests. Slide compara- 
tors and complete test kits are illustrated. 
In addition to standard pH determina- 
tions, methods are outlined for quantita- 
tive analyses of phosphate, calcium, mag- 
nesium, silica, nitrate, hardness. Available 
to qualified power engineers, please state 
your job title. W. A. Taylor Co. 


237 Consulting Service — Advan- 
tages of company’s consulting service are 
detailed in 8-pp Bulletin 5006-4. How the 
service is qualified to solve problems con- 
cerning scale and corrosion control in 
boilers, cooling systems, and process waters 
is discussed. Dearborn Chemical Co. 


238 Coagulant Aids — Featured in 
this product bulletin is a line of coagulant 
aids designed to improve floc formation in 
clarifying and softening water. Advantages 
are detailed and typical applications de- 
scribed. Calgon Co., Div., Hagan Chemi- 
cals & Controls, Inc. 


239 Feedwater Treatment — Proc- 
ess Bulletin Bl, “Treatment of Boiler 
Feedwater by Direct, or Internal Method,” 
discusses advantages of direct treatment, 
as a complete treating program or as a 
supplement to external systems. Explains 
why direct treatment is convenient, eco- 
nomical. Naleo Chemical Co. 


240 Boiler Water Treatment — 
Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject of 
10-pp Bulletin BW. Economy and opera- 
tion, handling of the Deoxy-Sol, methods 
of analysis and other details are covered. 
A bibliography lists supplementary read- 
ing. Fairmont Chemical Co., Inc. 


241 Feedwater Heaters — Open- 
Coil, tray-type feedwater heaters and puri- 
fiers of both deaerating and nondeaerating 
type are presented in 12-pp Bulletin 117-A. 
Construction and operational features of 
the heaters are explained and illustrated, 
and more than a dozen available models 
are pictured along with application sug- 
gestions. Stickle Steam Specialties Co. 


HEAT EXCHANGERS 


242 Heat Exchangers — Bulletin 
132 contains detailed information on com- 
pany’s self-contained heat exchanger fea- 
turing sectional design. Cutaway diagram 
shows heat exchanger functions. Niagara 
Blower Co. 


243 Heat Exchanger — Featured in 
this 12-pp bulletin is the Fin-Pak, a com- 
pact heat exchanger designed for a wide 
variety of fuel burning and process equip- 
ment. Structural details and operating 
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Easy-lo-Use! 


Let You Make Accurate pH, 
PHOSPHATE TESTS Anytime, 
Anywhere, in Minutes 


Here are compact, portable test sets 
that give highly accurate determi- 
nations of pH, or phosphate content, 
yet are so simple to use that tests can 
be made on-the-spot in minutes. Al- 
though easy to use, they virtually 
eliminate mechanical error when mak- 
ing tests. Data are obtained simply 
by placing treated sample in center 
tube and moving color standard slide 
across until sample liquid matches one 
of the color standards. That’s all there 
is to it. Read values directly from the 
slide, and you have accurate, depend- 
able data for use in boiler, condenser 
or cooling tower operations. Also 
available— Midget Iron Testers, Total 
Hardness Sets, Sulfite Comparators, 
Nitrate Comparators. Sulfite and Ni- 
trate color standard slides available 
separately for use with phosphate or 
PH base. 


Use this handy, 
portable set to make 
fast, accurate tests for pH, hydrazine, 
silica, ammonia, total iron, nitrate, 
etc. Sealed-in-plastic color standards 
eliminate handling of delicate glass 
standards. 


COLOR STANDARDS GUARANTEED 


All Taylor liquid color standards carry 
an unlimited guarantee against fad- 
ing. Use only Taylor reagents and 
accessories with Taylor Comparators 
to assure accurate results. 

SEE YOUR DEALER for Taylor 
sets or immediate replacement of 
supplies. Write direct for FREE 
HANDBOOK, “Modern pH and 
Chlorine Control”. Gives theory 
and application of pH control. 
Iystrates and describes full line. 





W. A. TAYLOR %° 


4 TEVENSON LANE + BALTIMORE. 4 i 
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For over 50 years, Elliott strainers have proved themselves in power 
and industrial plants everywhere. Removing objectionable solids that 
could cost thousands of dollars in lost time and damaged equipment, 
they keep liquids clean and free of foreign matter. 





ELLIOTT TWIN STRAINERS 
TYPE A, for water and other liquids 


Provides continuous flow, since one strainer 
basket is in service while the other is removed 
and cleaned. Available sizes 4’ to 24” for 125 
psi, and 4” to 12” for 250 psi pressure. Strain- 
ing-basket mesh ranges from 1%" to 34’. Also 
available: back-flushing strainers in mama 
operated and rotary spray types, sizes 4’’ to 24”. 


TYPE V, for iube oil, fuel oil, viscous 
liquids 


Uses large-size baskets to facilitate unrestricted 
fluid straining. Sizes from 1"’ to 8” for 125 psi, 
114” to 10” for 300 or 500 straining a 
forations from 3%’’ down to = wire mesh 









TYPE K SELF-CLEANING STRAINER 
for removing large amounts of foreign 
matter in water 


Pe 


f Cleans itself automatically and continuously 
et by back-flushing the straining units. Standard 
P sizes 4’’ to 24”, pressures 25 to 125 psi, strain- 
ing units 1g’’ to 34” mesh. Available with AC 

or DC motor, low power requirement. 


I cicsncidnians ancien ausitaien tnetruintieusien sencieamentanem 





TYPE F SINGLE STRAINER 

where flow can be interrupted for 
cleaning 

Excellent for liquids not containing large 
amounts of foreign matter, or batch processes. 
Quick-opening cover. Sizes 2" to 24” for 
pressures up to 125 psi, basket mesh 1%’ to 34 





For further details, call your nearby Elliott District Office or write 
Elliott Company, Accessories Department, Jeannette, Pa. 
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STEAM TURBINES « MOTORS « GENERATORS «+ DEAERATING HEATERS « EJECTORS « CON- 
DENSERS « CENTRIFUGAL COMPRESSORS «¢ TURBOCHARGERS « TUBE CLEANERS « STRAINERS 
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Corrosion control sentinel... 
Beckman pH Reference Electrodes 
with the automatic Model W pH 
Meter, guard against corrosion in 
steam power plants...prevent costly 
shutdowns, high maintenance and 
replacement costs...preserve top 
operating efficiency by accurate 
measurement of raw water condi- 
tion, boiler makeup condensate, 
condenser circulation and turbine 
bearing coolant. Beckman pH sales 
and service is the most extensive 
in North America...3 key inventory 
locations for parts...over 100 scien- 
tific apparatus dealers for elec- 
trodes...more than 300 branches of 
leading recorder companies for 
field engineering. Wherever you 
are, there’s a Beckman dealer near 
you. Formore information,write for 
Data File 78-11-06. 



























Beckman: / 

Scientific and Process / Instruments Division 
Beckman Instruments, Inc 
2500 Fullerton Road, 
Fullerton, Califorma 
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Get yourself a 
pat on the back 


How? By reducing boiler blowdown 
through accurate continuous control . . . 
By reclaiming over 85% of the heat from 
that blowdown... By installing the 
system that needs no maintenance, 
shows the savings on a thermometer 
panel, needs less than three square feet 
of floor space . . . By installing a Mad- 
den Continuous Blowdown and Heat 
Recovery System. To get all the facts 
write for a copy of Bulletin 150. The 
Madden Corporation, 1345 Jarvis Ave., 
Chicago 26, Ill. 
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wrinciples are illustrated and typical instal- 
ations shown. The Air Preheater Corp. 





BOILERS, GENERATORS 
244 Fire Tube Boilers — This 12-pp 


catalog describes Superior Compact pack- 
aged boilers in capacities from 20 to 200 
bhp. Interesting arrangement of test, il- 
lustration and color is used to explain 
many features. Gives dimensions for boil- 
ers designed for firing oil or gas or both. 
Superior Combustion Industries, Inc. 


245 Hot Water Boilers — This 20- 
pp Brochure HCC-2 describes and illus- 
trates design, construction, advantages 
and economics of the C-E La Mont con- 
trolled circulation hot water boiler for 
supplying high pressure, high temperature 
water for heating systems and process uses 
Combustion Engineering, Inc. 


246 Boilers for Many Services — 
This general product data catalog contains 
detailed literature on the company’s line 
of boilers for heating, power and process 
steam. It contains separate data sheets for 
each product, including high pressure and 
low pressure boilers, boiler-burner units 
and water heating equipment. In addition 
to photos and diagrams illustrating design 
and operation features, it provides tabular 
engineering data. Industrial Div., Ameri- 
can-Standard. 


247 Steam Generator — Sixteen-pp 
Bulletin M-3A describes features and ap- 
plications of company’s water tube Type 
CPM steam generator. Complete selection 
details are given, as well as diagram and 
principal dimension table. E. Keeler Co. 


248 Packaged Steam Generator — 
Advantages of company’s baffleless, pres- 
surized two-drum water tube packaged 
units are detailed in 12-pp Catalog SB-59. 
Features of the completely integrated gen- 
erating plant, which requires no field pip- 
ing, wiring, brickwork or special founda- 
tion, are shown on cutaway illustration. 
Erie City Iron Works. 


249 Integral-Furnace Unit — Bul- 
letin G-94 describes the Type PFI integral- 


| furnace boiler, a pressurized-furnace oil- 


and gas-fired steam generator for power, 
process or heating loads requiring steam 
capacities to 400,000 lb-hr at pressures to 
1150 psi and temperatures to 900 F. In- 
cludes information on membrane wall 
The Babcock & Wilcox Co. 


250 Packaged Generators — Bulle- 


| tin MH 3-54, 14-pp, gives detailed cover- 


age to company’s Type MH packaged 
water tube steam generators which are 
finished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 
ment, dimensions. Union Iron Works. 


REFRACTORIES 


251° Refractory Castable — Bulletin 
R-40 describes the use of Kaocrete, com- 
pany’s refractory castable, in boiler ash- 
pits. A discussion of the various methods 


of ash removal, along with the mainte- 


nance problems peculiar to each, is pre- 
sented. Four installations detailed. Refrac- 
tories Div., The Babcock & Wilcox Co. 


252 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
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GUARANTEED TO HEAT WATER 

TO A HIGHER TEMPERATURE 
| IN LESS SPACE THAN ANY 

OTHER FEEDWATER HEATER 


_ 


STICKLE OPEN COIL 
FEEDWATER HEATER 


Only Stickle open coil tray-type feedwater heaters 
are backed by this important guarantee. And the 
guarantee has been unchallanged since 1912 when 
Stickle built the first unit of this type. Some early 
models are still in continuous operation after 46 
years! Now custom built in deaerating and non 
deaerating types, in a wide variety of styles, to 
meet each space and storage requirement. Capacity 
range from 3,000 to 300,000 pounds per hour. It 
pays to specify Stickle. 


FREE BULLETIN! 
For helpful data on feedwater 
heaters, and a look at the var 
ious Stickle models, write for 
12-page Bulletin 117-A. 





STICKLE STEAM SPECIALTIES CO. 
2241 Valley Ave. * Indianapolis 18, Ind. 


Stickle 
\M Equipment 


1 Cuts the cost of steam 
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A mechanical packing problem .. . 





HOW AN R/M DISTRIBUTOR PUT 
AN END TO A DAIRY COMPANY’S 


TOUGH BOTTLE WASHER PROBLEM 


A prominent dairy company once used ordinary braided 
packings on its bottle washing machines, but they brought 
a lot of trouble, coming apart because of the solvents, 
chlorine and detergents used. On the advice of an R/M 
distributor, the company tried No. 1845 “Versi-Pak,’”® 
one of the R/M Big 7 packings. This entirely solved the 
problem. Bottling machines are now repacked two or three 
times a year where previously it was necessary to repack 
weekly. 

You can enjoy the same kind of sure, economical results 
by getting in touch with your nearby R/M packing dis- 
tributor. Not only will he help you reduce your packing 
inventory, but he will show you how the Big 7 plan makes 
ordering easier, makes delivery faster. Write for his name 
and address today. 





THE BIG 7 
PACKING TYPES 


R/M’s BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 





BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, NJ. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber e Engineered Plastics 
Sintered Metal Products e Abrasive and Diamond Wheels e« Rubber Covered Equipment « Brake Linings 
Brake Blocks « Clutch Facings e Industrial Adhesives e Laundry Pads and Covers « Bowling Balls 
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CRUSHING FACTS 


PULVERIZER CO. 
USER REPORTS 


from 


“We've reduced 2,521,000 
tons of 2” N & S coca! to 
a %” product. Rings and 
screens have been re- 
newed only once. Replace- 
ment parts have cost 
$0.0016 per ton, including 
standby parts.” 





When you figure Costs, the 
best results come from 
American Rolling Ring 
Crushers. 


PULVERIZER COMPANY 
‘OF RING CRUSHERS AND PULVERIZERS 


1431 MACKLIND AVE. ST. LOUIS 10, MISSOURI 
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FIRING UNITS 
For Oil and/or Gas Fuels 


* Fully Automatic * Low Fire Start 
* Electric-gas Ignition * Modulat- 
ing Fire Contro! * Damper Sequence 
Control * Forced Draft Combustion 
Air * Electronic Combustion Safety 
Supervision * Mechanical Atomiz- 
ing—Steam assisted internal mix- 
ing oil burner * Ring or Cylindrical 
type Gas Burner for gas fuel 


NATIONAL AIROIL 


For complete details, specifica- 
tions, illustrations and dimensions 
write today for Bulletin No. 28. 





FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL makes a complete line of 
Fuel Oil Pumping and Heating Units for prepar- 
ing heavy fuel oil for combustion for all types of 
Oil Burners. Illustrated is a compact, space saving 
Unit for 2000 Boiler H. P. installed in a large 
Meat Packing Plant. 

Send for Bulletin No. 40 which illustrates and 
fully explains our wide variety of Pumping and 
Heating Units. 











ational Airoil 


BURNER COMPANY, INC. 
Main Office & Factory: 1268 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION "2512 SOUTH BOULEVARD, HOUSTON 6. TEXAS 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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calcium-aluminate cement as a mortar mix 
for gun-applied linings in power plant, re- 
finery and metalworking equipment. In- 
cludes data on mortar preparation, placing 
procedures, curing; also information on 
use of Lumnite cement as a masonry mor- 
tar for laying brick. Universal Atlas Ce- 
ment Div., United States Steel Corp. 


COAL AND ASH HANDLING 


253 Shredders, Crushers — Bulletin 
257 describes and illustrates hammermills 
and shredders, rolling ring and special 
crushers tor reducing chemicals, minerals, 
ceramics, and other materials including 
wood waste. Discusses construction fea- 
tures. American Pulverizer Co. 


254 Coal Crusher — Factors to con- 
sider in selecting a coal crusher for a par- 
ticular operation are detaiied in 12-pp 
Bulletin 154. Types of coal crushers and 
advantages of each are described and ca- 
pacity and specification data included 
Gruendler Crusher & Pulverizer Co. 


255 Hydraulic Shakeout — Bulle- 
tin 658 describes and illustrates the Car- 
uake, hydraulically powered car shakeout 
designed for maximum car shaking with 
minimum noise. Rail- and stationary- 
mounted types are shown. Six advantages 
detailed. Stephens-Adamson Mfg. Co. 


FUEL BURNING EQUIPMENT 


256 Water-Cooled Stoker — Design 
and operating advantages of the Vibra- 
grate Stoker are outlined in this illustrated 
bulletin. A large cutaway view details com- 
ponent parts of the stoker and explains 
operating features. Other drawings show 
installations. American Engineering Co. 


257 Pumping, Heating Units — 
Featured in 16-pp Bulletin 40 is a line of 
fuel oil pumping and heating units for 
preparing heavy fuel oil for combustion in 
all types of oil burners. Various types of 
industrial applications are illustrated, and 
ratings, specifications, a diagrammatic 
view of fuel oil pumping and heating unit, 
given. National Airoil Burner Co., Inc. 


258 Spreader Stoker — Catalog 860 
contains 20 pp of det ailed information on 
company’s overthrow rotor type spre sader 
stoker for boilers of medium size up to 
60,000 lb steam per hr capacity. Describes 
features of design and operation and illus- 
trates applications. Detroit Stoker Co. 


TUBING AND ACCESSORIES 


260 Tubes and Plates — Publica- 
tion B-2, 46 pp, covers the subject of tubes 
and plates for condensers and heat ex- 
changers. Field of application and particu- 
lar problems encountered in each are 
described. Information on condenser tube 
alloys, plates for tube sheets and baffles, 
manufacturing methods, installation, op- 
erational factors affecting tube life, cor- 
rosion factors in condenser tube service is 
presented. The American Brass Co. 


261 Aluminum Tube — This 32 pp 
catalog contains detailed information 
on company’s drawn aluminum tube 
and extruded aluminum tube and shapes. 
Describes special features of the metal, 
metallurgical aspects, mechanical, physi- 
cal and chemical characteristics, tolerance 
standards and extrusion definitions. Wol- 
verine Tube, Div. Calumet & Hecla, Inc. 
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262 Tube Cleaner — Featured in 
Sheet A-24 is a condenser and heat ex- 
changer tube cleaner weighing only 10 lb. 
Operation advantages are detailed and 
specifications listed. Airetool Mfg. Co. 


263 Tube Cleaner — Details on the 
Jiffy Gun for cleaning condenser and heat 
exchanger tubes are presented in this 
product bulletin. Such features as spiral- 
wound nylon brushes with rubber bumpers 
are illustrated. Elliott Co. 


264 Shot Cleaning System — Bul- 
letin 2145 describes advantages and prin- 
ciple of operation of a shot cleaning system 
for cleaning such external tube surfac es as 
superheaters, reheaters, economizers, and 
tubular air heaters. Ty pical shot cleaning 
system is diagrammed. Diamond Power 
Specialty Corp. 


TURBINES 
265 Steam Turbines — The advan- 


tages of company’s solid wheel turbines, 
axial flow ‘aihen, single stage and multi- 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co. 


266 Turbine Lubrication — Basic 
lubrication requirements for a wide range 
of turbines prs gears are detailed in 28-pp 
Bulletin T-125-A. Sections cover care of 
the oiling system, turbine lubricants, lubri- 
cating oil recommendations, reduction 
gears and geared units. Oil circuit diagrams 
and other illustrations are included. Mur- 
ray Iron Works Co. 


267 Gas Turbine Engines — . A va- 
riety of applications for company’s gas 
turbine engines are described in this 8-pp 
bulletin. Among the applications described 
are ground support k or commercial jets, 
emergency shipboard use, offshore oil in- 
dustry, others. Solar Aircraft Co. 


PUMPS, COMPRESSORS 


268 Proportioning Pumps — Cata- | 


log 604, 8 pp, covers details and specifica- 
tions of two mechanical and hydraulic 
drive metering and proportioning pumps, 
for precision pumping as low as 11 ce per 


min, and a chemical pump for systems | 


requiring limited capacities. Advantages 


are given. Hills-McCanna Co. 


269 Controlled Volume Pumps — 


Bulletin 1257 describes company’s mini- | 


Pumps for metering chemicals in minute 
volumes against pressures. 


Contains spec- | 


ifications on laboratory, industrial and | 


chromatographic designs. Milton Roy Co. 
270 Vertical Turbine Pump — Fea- 


tured in 16-pp Bulletin 2400-B1 is a line | 


of ultra high flow vertical turbine pumps. 
Design improvements, which result in 
broader coverage and higher efficiencies 
over wider operating ranges, are illustrated 
and described. Worthington Corp. 


271 For Abusive Pumping Jobs — 
Catalog 5206 covers centrifugal pumps 
for wide industrial use and especially 
adapted to handling ashes, abrasive mix- 
tures, slurries, hot and corrosive liquids. 
It describes several basic types: a hori- 
zontal shaft, single-stage side suction 
pump: a horizontal shaft, single-stage, 
rear-entrance automatic priming pump; 
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Henry Pratt Company, 319 W. Van Buren St., Chicago7, Ill. « 





NEW! Monoflange valve is 


The Henry Pratt Monoflange MK I is a top quality butterfly 
valve that fits between the pipe flanges of a fluid or gas line. 
It saves weight, space and labor because it eliminates a 
pair of flanges and requires only one bolting operation. 
It eliminates gaskets because the faces as well as the 
inside of the valve body are covered with rubber permanently 
bonded to the metal. 

Low torque makes the Monoflange easy to operate, 
especially with Henry Pratt's new SIDEWINDER manual 
operator. Any type of power operator can be used if desired. 
Structural features include streamlined disc, one piece shaft, 
chevron packing and Nylon bearings. Various materials 
available for corrosive liquids. 


Standardized and mass produced, this new valve offers fa- 
mous Henry Pratt quality at a new low price... you can't find 
a similar valve that offers so much in quality or performance. 


Complete information available. Water and gas flow data, 
valve sizing, operator'selection in 26 page brochure. An ideal 
tool for the engineer working with and specifying valves. 
Write for Bulletin 10 G 


Creative Engineering for Fluid Systems 


HENRY a Fy 
M ag > ae $ 


_ RUBBER SEAT B 
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FOR 40 YEARS 


LANRAUIIAKS 
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CARLING TURBINE BLOWER CO. 


vertical shaft pumps with standard, over- 
head and quill bearings for wet pit appli- 
cations. Nagle Pumps. 


272 Gear Pumps — Bulletin G-1 de- 
scribes gear pumps designed for a variety 
of difficult pumping applications. Cutaway 
view illustrates construction and operation 
details and tables give dimensional data. 
Schutte and Koerting Co. 


273 Air Compressors — Perform- 
ance advantages of company’s heavy duty 
V-vertical air compressor featuring alumi- 
num maintenance and compactness are 
detailed in 24-pp Bulletin A-62. The V- 
vertical construction details are shown on 
cutaway and components described, as 
well as force feed lubrication and mounting 
types. Specifications given. Joy Mfg. Co. 


INSULATION 


274 Pipe Insulation — This 40-pp 
catalog was designed as a reference guide 
to company’s pipe insulation, presenting a 
new way to specify proper thickness for 
yipe insulation, based in the “J’’ factor. 
rhis special index eliminates complicated 
computation formerly required to deter- 
mine economical thicknesses. The book 
also features detailed drawings that show 
how single-layer insulation is applied to 
various vertical and horizontal expansion 
joints as well as to pipe bends, flanges, 
fittings. Union Asbestos & Rubber Co. 


275 Thermal Insulation — Insula- 
tion solutions for a variety of temperature 
problems are detailed in this bulletin. De- 
scribes insulations for high temperatures, 





OIL, GAS 
OR TAR 


intermediate temperatures, hot and cold 
water-low pressure steam, ice water and 
frigid temperatures, and miscellaneous ap- 
plications. An insert discusses advantages 
of company’s expanded polystyrene board 
and pipe covering. Mundet Cork Corp. 


276 Foam insulation — Expanded 
polystyrene insulation for cold storage ap- 
plications is featured in this illustrated 
bulletin. Method of application is shown 
and physical and thermal properties of the 
material listed. Johns-Manville. 


OTHER EQUIPMENT 
277 Fuel Oil Additive — Described 


in this product sheet is an additive for 
boilers suffering from ‘‘tired’’ fuel oil. 
Advantages and characteristics are de- 
tailed. Kor Corp. 


278 Story of Coal — This pocket- 
size booklet presents a complete picture of 
company’s operations, traces the ote of 
the coal industry and describes the many 
services and applications of coal. A color- 
ful mural reproduced in the booklet pic- 
tures the part coal has played in civiliza- 
tion. Peabody Coal Co. 


279 Organized Lubrication — Ben- 
efits of organized lubrication — major cost 
control factor — are extolled in this 24-pp 
bulletin. Cost control opportunities are 
detailed and the task of assigning respon- 
sibilities and delegating authority in an 
organized lubrication system discussed. 
Method of determining savings and setting 
up records to measure results is also cov- 
ered. Texaco. 


Steam or mechanical atomizing...1 fo 1000 gallons per hour 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 
ENCO Oil Atomizers are applied to 


various types of standard pulverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 

Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


€c soe 


THE ENGINEER COMPANY, 75 West Street. New York 6,N. Y. 
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280 Brine-Making Manual — De- 

tails on modern brine-making methods and 
equipment are presented in 12-pp Manual 
135. Three types of brine-makers are de- 
scribed, as well as a wet salt storage sys- 
tem, and cutaway views and diagrams are 
included. Morton Salt Co. 


281 For Quiet Heating — Described 
in this bulletin is the HusHeater, designed 
to heat— without making a sound — 
water and liquids by introduction of steam 
into the liquid. Lists advantages of the 
HusHeater. Most common application is 
in filter boxes and hotwells. Sims Pump 
Valve Co. Inc. 


282 Aluminum Jacketing — Bulle- 
tin 530a describes company’s line of alumi- 
num weather-proof jacketing for insulated 
lines, towers, vessels and tanks. Applica- 
tion procedures are pictured and suggested 
specifications offered. Childers Mfg. Co. 


283 Mechanical Packings — Cata- 
log P-210C contains 40 pp of detailed in- 
formation on company’s line of mechanical 
packings and gasket materials. It contains 
illustrations, descriptions, complete serv- 
ice recommendations and_ specification 
charts. Raybestos-Manhattan, Inc. 


284 Process Equipment — Bulletin 
G-3B describes equipment for process in- 
dustries, including pneumatic conveying 
systems, compressors and vacuum pumps, 
coolers and preheaters, blowers, gas and 
vacuum pumps, fans and gas washers, 
accessories. In addition to dese ribing fea- 
tures and advantages of the equipment, 
it includes engineering data. Fuller Co. 


Better Pump 
Performance With 


SIMS PUMP VALVES 


Because... 


Stem breakage elimina- 
ted—by double shock- 
absorber stem heads. 


Reduced wear —long 
guides give even lift— 
springs can’t jam. 


Smooth seating surface— 
rotating valve disc changes 
to mew seating surface 
with every pump stroke. 


Increased speed and 
pump capacity — inclined 
seat ribs cut flow resistance 
and reduces turbulence — 
prevents vapor binding. 

Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 
Write for Bulletin V-112. 


’/ ms vs co., INC, 


1314 PARK AVENUE, 
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285 rer Selector Charts — 
Bulletin CE-50, 20 pp, contains selector 
charts on cuseden coins equipment 
for process industries. Tables cover gen- 
eral considerations in selection of material, 
physical properties, corrosion resistance. 
Describes pe oe and plastic ipe, tubing 
aud fitting; valves; pum fied ed tanks. 
Amerace Corp, American Hard Rubber Co. 


286 Laboratory Supplies — This 
12-pp price list announces latest prices for 
a wide range of laboratory. supply items, 
including water analysis sets, conductivity 
equipment, colorimetric comparators, 
glassware and supplies, chemical reagents, 
and company’s photometer with replace- 
ment accessories. Betz Laboratories, Inc. 














CL ASSIFIED ADVERTISING 





MECHANICAL 
ENGINEER 


Our Engineering Department is looking for a 
Mechanical Engineer with a Heat-Power 
background and design experience. This is a 
good opportunity with a reliable firm which 
has had continued growth. Our plant is lo- 
cated in Southeastern North Carolina near 
several beaches and other recreational facili- 
ties. Salary commensurate with ability and 
experience. Write to 

Personnel Department 

RIEGEL PAPER CORP. 
Acme, North Carolina 














CHIEF ENGINEER — FANS 


Industrial fan manufacturer looking for ME experi- 
enced all phases fan design for administrative posi- | 
tion with unlimited opportunities for salary and 
management growth. 
quirements. 
James Street, 


Send résumé and salary re- 
Write Box 1730. Power Engineering, 


308 E Barrington, I'linois. 
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of fuel oil . 


a 


KOR cuts 
BTU’s in the 


HOBOKEN, N. J, 


KOR keeps entire fuel systems clean, 
soot and carbon scale, minimizes cleaning. 


Safe, Easy To Use, Economical 








CENTER FEED 
COAL CRUSHER 
FOR INDUSTRY 


Outstanding uniformity 
in end 


Gruendler makes a 
complete line of all 
types of crushers for 
mine and industry. 
Write for Catalog No. 
154 





CRUSHER & PULVERIZER CO. 
2915 N. Market © St. Louis 6, Me. 
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WILL DO} WONDERS FOR | 


FUEL OIL 


Regardless of what you burn: petroleum pitch or 
other residual oils, coal tar, diesel oil or any grade 


KOR is your economical short cut to 


better combustion. 

the perfect alkaline fuel oil conditioner 
. completely dissolves sludge, keeps it suspended 

in solution with the fuel. 


fuel costs because it activates all the 


sludge and oil. 


climinates 
Ask for Literature 


CORPORATION 


811—Box 485 
GARY, INDIANA 
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high capacity 





BRONZE PORTABLE VALVES 
reduce initial valve cost 





Consolidated Safety Valve 
Type 1540 Series. Sizes: 
¥2” thru 242”. Pressures 
to 250 psi. Temperatures 
to 406°F. Available with 
side or top outlet. 


MAXWELL 


TRADE MARK 


MANNING 
2N| JNOOW 9 
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These new Consolidated Safety Valves are specifically designed for 
such applications as package-type steam generators, fire tube boilers, 
and air compressors. High-capacity design reduces the size and/or 
number of safety valves required. 


You can be sure of stable performance and uniform bluwdown 
control. These bronze portable valves have a precision-wound, cali- 
brated spring aligned with cone-shaped spring washer bearings. The 
integral combination adjusting ring and disc guide are double guided. 
Alignment is better, blowdown adjustment is easier, operations finer. 
Positive tightness is certain: the seat is machine lapped to optical 
flatness. Opening is sharp and clean, without simmer. Lifting lever is 
fully adjustable over more than 300°. 


When a lower capacity rating is adequate, you can choose valves in 
medium capacity to conform closely to actual capacity requirements. 
Capacities, sizes and descriptions of new Consolidated Bronze Port- 
able Safety Valves are given in Bulletin 740. Write for a copy. 


Industrial distributors in all principal cities backed by convenient 


regional warehouses are ready to serve you. 


CONSOLIDATED SAFETY VALVES 
A product of 


MANNING, MAXWELL & MOORE, 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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NEW VALVE SAVES COST ON 
FEEDWATER HEATER 
|[DBISUL~—gyPASS ARRANGEMENTS 


Fergus 


PUMPING 


PUT 

















for greater 
EFFICIENCY Used three conventional two-way valves .-.reahived 
and ECONOMY two tee Mins ond te ciogrophic aval. 
VERTICAL \d 
Hollow or Solid Shaft sh eis 2 Welds 
MOTORS 
Tee 2 Welds 
Wie 708 3 Welds 
3 Weld Heater “@ 
. Gate Valve 











SK Three-Way Bypass Valve Boiler Feed 


NEW BYPASS ARRANGEMENT 


Makes previous arrangement obsolete .. . 
uses only one SK Three-Way Bypass Valve 
. . . requires only one tee fitting, only twelve 
welded connections. 














The new feedwater heater 
bypass arrangement shown 
saves one two-way valve, 
one tee fitting, four welded 
connections and cuts costs 
accordingly. 


From top to bottom, IDEAL 
Vertical Motors are engi- 
neered for maximum ease 
and economy of installation, 
operation and maintenance. 
A few of the outstanding 
features include: 












Heart of the new system is 
the SK Three-Way Bypass 
Valve illustrated. This valve 
is designed for two-position 
operation. With the disc 
closed against the lower seat, 
flow passes through the by- 
pass line. With the disc 
closed against the upper seat, 
flow is to the heater. The 
IDEAL Vertical Motors are available in a wide range of valve can be equipped with 
HP ratings with enclosures and insulations to meet all searing or motor operator 
environmental conditions. Consult IDEAL for Vertical TO HEATER ° rs Ring : 
Motors built to your most exacting specifications. Bulletin SF oa full de- 

tails—is available on request. 






+ cast-aluminum drip covers 

« non-spilling drain plugs 

« flush mounted oil sight 
gages 

e standard or special 
mounting bases 

« thrust bearings sized 
to each application. 


























Ask for Bulletin 212 (15-125 HP) SK also manufactures Check Valves for extraction or bleeder lines 
and Bulletin 219 (150 HP and larger) and other special applications. For details, request Bulletin 8K. 


I me IDERLELECTRIG | SeheMé and Koerting -ou+n» 


& MANUFACTURING CO. Manufacturing Engineers Since 1876 


2221 STATE ROAD, CORNWELIS HEIGHTS, BUCKS COUNTY, PA. 
319 East First St. Mansfield, Ohio 


Phone: MErcury 9-0900 
SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS. 
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Another Dependable Worthington Condenser for 
NIAGARA MOHAWK POWER CORPORATION 


(Unit #67 Huntley Steam Station, Buffalo, N. Y.) 


The 95,000 sq. ft. Worthington Surface Condenser is equipped 
with 196,000 pounds of Revere Admiralty Condenser Tubes, 
and 29,000 pounds of 114” thick Revere Muntz Metal tube sheets. 


These particular metals were selected by the manufacturer 
because they best fit the specific operating conditions that will 
be encountered in this particular installation. Other operating 
conditions and requirements call for other alloys. 


It is this careful selection of the “metal to fit the job” that has 
built, for Revere, a reputation for dependable condenser tube 
and plate performance under all kinds of operating conditions. 


Over the years Revere’s Research Department has compiled 
extensive data regarding the relative corrosion resistance of the 
different alloys under a wide variety of operating conditions. 
Why not take advantage of this storehouse of facts and consult 
with Revere’s Technical Advisory Service before selecting the 
tubes and plates for your equipment? 





REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N.Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Ill.; 
Detroit, Mich.; Los Angeles and Riverside lif.; New Bedford, Mass.; 
Brooklyn, N.Y.; Newport, Ark.; Ft. Calboun, "Neb. Sales Offices in 
Principal Cities, Distributors E Serpatone. 
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! . Here are two boiler feed pumps 
with duplicate pressure and capacity ratings. On the right is a unit of con- 


Comparison of rotors. The rotors used in the 
two pumps above are shown here. The 
4-stage rotor used in the high speed pump 
will have one-third the deflection of the 
rotor in the conventional unit. 
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ventional speed; the other is the fastest pump of its type in service, 
running at 9,000 rpm. Smaller size is dramatically evident. 


PUMP PARADOX 


High speed boiler feed pumps are several times as fast, yet actually more reliable 


In modern power plants, the demand for 
higher efficiency has led to higher operat- 
ing pressures and, therefore, higher heads 
for boiler feed pumps. This is a critical 
area for the fluid handling group. Can you 
obtain these higher heads without sacri- 
ficing reliability? 

Worthington has proved that you can. 
By going to speeds twice as fast (and even 
greater) Worthington drastically reduces 
shaft spans required. This cuts shaft de- 
flection to a fraction of its former value. 
Since pump wear, and hence pump life, is 
directly related to shaft deflection, the high 
speed pump is actually more reliable than 
a conventional unit of the same capacity. 

Experience in the field has proved the 
wisdom of Worthington’s design philoso- 
phy. More than 39 Worthington high speed 
pumps are now installed and 21 are on 
order. Speeds range from 6,500 to 9,000 
rpm. If necessary, Worthington sees no 
reason why speeds shouldn't go even 
higher, without departing from experience- 
proved construction principles. 





Reducing shaft deflection through 
shorter shaft span is only one way that 
Worthington increases boiler feed pump 
reliability. Other ways include larger shaft 
diameters, liberal clearances, shrunk on 
impellers, metal-to-metal pressure joints, 
a special method for measuring internal 
wear, and anti-oil-whip bearings. 

High speed boiler feed pumps are one 
example of Worthington’s leadership in the 
fluid handling area. Through the years 
Worthington has made many contributions 
to the solution of power plant problems. 
Why not put this progressive “know how” 
to work on your next plant? Worthington 
Corp., Harrison, N. J. In Canada: Worth- 
ington (Canada) Ltd., Brantford, Ontario. 
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